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PREFACE. 



The Lectures and Essays which compose this 
book have previously appeared in the Medical 
Journals. The dates and places of original pub- 
lication are given in the Table of Contents. 

A larger experience and a more lengthened study 
of the subjects treated have, however, enabled the 
author to make many additions to the original 
articles. In this way a considerable amount of 
new matter has Been introduced. 

The author is glad of an opportunity of thanking 
those gentlemen who have acted as his clinical 
clerks during the last fourteen years, and with 
whose assistance the materials forming this volume 
have been collected. 
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ON THE TREATMENT OF ULCER OP THE 

STOMACH. 



Gentlemen, 

We have recently had an opportunity 
of studying together the treatment of ulcer of the 
stomach. In to-day's lecture I propose to lay 
before you, more fully than I have been able to 
do at the bed-side, my reasons for treating these 
cases by mechanical and physiological rest. In 
the first place, however, it may be profitable to 
review briefly the state of the diseased organ, 
and the conditions which favour the development 
and extension of ulceration. The earliest step in 
the production of gastric ulcer, is the arrest of 
the circulation in some little vascular territory of 
the mucous membrane. Such arrest often occurs 
during catarrhal inflammations, and is followed by 
extravasation of blood into the tissue, and after- 
wards by erosion of its surface. Sometimes, de- 
generation of the small blood vessels is the ante- 
cedent condition, but more commonly there is 
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embolic plugging of some small arterial branch, 
or thrombosis of a small vein. In either case 
the process of extension is the same : self-digestion 
of the spot in which the arrest of circulation 
has occurred. Dr. Pavy, in an admirable series 
of experiments,'" has demonstrated that whenever 
Buch an arrest of circulation is produced, the 
gastric juice corrodes the affected portion of 
mucous membrane. Under normal conditions the 
mucous membrane is protected from the solvent 
action of its own acid secretions, by the constant 
flow of alkaline blood through its vessels. For 
a long time it was a puzzle to physiologists, how 
the stomach resisted the action of the gastric 
juice. Some referred this immunity to the vitality 
of the tissue, others to some special property of 
the epithelial lining, and its constant reproduction 
but modem experimental inquiry in this, as in 
many other cases, has replaced the vitalistic hypo- 
theses of our predecessors, by a simple explan- 
ation, based on well known chemical and physical 
laws. By a beautiful arrangement of the blood 
vessels, the blood which supplies the acid consti' 
tuents of the gastric juice, and which consequently 
becomes highly alkaline, circulates afterwards at 
the surface of the stomach round each glandular 
orifice, and thus opposes, by its alkalinity, th© 



(1) PfuiiomijjAteaJIVanjarftom, 18fi5. 
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acid secretions in contact with the mucous mem- 
brane. By this contrivance the mucous membrane 
is protected as long as the circulation is perfect; 
but whenever the blood flow is arrested, the acid 
Becretions, unchecked by tlie constantly renewed 
alkaline blood current, begin to digest the surface. 
In the same series of experiments it has also been 
shown, that self-digestion of the stomach may 
bo artificially accelerated by rendering the gastric 
jmce abnormally acid, and thus destroying, from 
the other side, the natural balance between the 
acid juices and the alkaline blood. In disease 
the same thing occurs, and hyperacidity renders 
ulcerative action more rapid, whenever the pre- 
liminary breach of the surface has been produced. 
In fact, when once an ulcer is formed, and the 
normal vascidarity of the organ is altered, every 
digestive act extends the mischief. Whatever 
funount of repair has been effected in the 
intervals of rest, by the tissue elements forming 
the surface of the ulcer, the stomach; Penelope- 
like, undoes, by its own secretions, in each suc- 
ceding act of digestion. Can we wonder then 
that there is in this affection, great irritability of 
the stomach, that every attempt to take food is 
followed by intense pain, moat frequently confined 
to a small spot corresponding to the site of the 
ulcer; pain that only ceases when the stomach 
has rejected its contents, or transmitted them into 
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the duodenum ? In bad cases this agonising paini 
goes on from day to day : daily the ulcer is re-1 
opened and extended, till at last, after some fuller* 
meal (Case 2) or some unusual effort (Case 3), 
large vessel is opened, or perforation of thai 
stomach wall occurs. In tliis way an ulcer oncea 
formed, either partially or completely disables thdl 
stomach ; and as the performance of stomach funo V 
tions is of vital importance to the patient, so thai 
treatment is necessarily of the highest moment. J 
In the act of digestion the following circumstances I 
at once occur to us> as serious obstacles to tha 
healing of an ulcerated sm-faee, viz. : — 

1. The movements and changes in volunie of 1 

the stomach, following the ingestion i 
food, 

2. The mechanical and chemical irritation ofl 

the ulcer produced by the food and tho'l 

gastric juice. 
We cannot wonder that the stomach indicates I 
in the clearest and most unmiatakeable manner I 
that its surface is irritated by food, and that itJ 
refuses with all its energy to perform functions I 
which, in their very process, aggravate the disease! 
that frets it. 

Every attempt to digest food in severe cases of'l 
this disease, sweeps away, more or less completely, I 
the results of that curative process which has been-l 
going on during the previous state of rest, and I 



ULCEE OF THE STOMACH. 5 

leaves the ulcer, if not farther, still often as far 
from being healed as ever. 

The very functions, then, which it is the duty 
of the stomach to perform in order to maintain 
life, are opposed to a great extent to the healing 
process which we have to promote. Do not 
understand me to say that no ulcer can heal so 
long as the stomach is called upon to act, for such 
an assertion on my part would be opposed to 
clinical and experimental facts; but rather that 
the process of digestion interferes much, in cases 
of gastric ulcer, with the eflforts made to repair 
the lesion. Consider how, in the case of a cuta- 
neous ulcer, similar irritation would act ; and how 
quickly the surgeon would set about removing all 
such obstacles to healthy action. In the pain 
caused by the irritating substances and the move- 
ments of the part, would be discerned the urgent 
need of rest; and on rest being obtained by the 
removal of all causes of disturbance, the healing 
of the surface-ulcer would quickly advance. 

Let us bear in mind this great fact, then, in 
our treatment of internal ulcers. Rest is as 
essential to repair as it is to growth; for repair 
is growth, directed, not to development, but to 
restoration. 

We shall find that in all cases of gastric ulcer, 
our measures, as in the case of the surface ulcer, 
must be chiefly directed to procure rest for the 
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part — rest from all mechanical irritation — rest 
from all physiological action. 

The potent influence of rest in the treatment of 
disease, has only recently received that scientific 
consideration to which it is specially entitled. Its 
eflScacy as a therapeutic agent has been recog'- 
nised mainly in the surgical domain of practice, or 
in the treatment of the diseased condition of parts 
endowed with functions which admit of a break in 
the continuity of their action without disturbance 
to the system at large. In Professor Hilton's 
eloquent Lectures on Rest and Pain, numerous 
convincing examples are advanced of the good 
results obtained by the application of mechanical 
and physiological rest to the treatment of many 
surgical maladies, and instances are not wanting 
to indicate its value in the management of cases 
more especially medical. The influence of this 
agent in the hands of the physician ia, however, 
necessarily limited by the very nature of the 
functions of those viscera whose disorders he is 
called upon to treat. For in the present state 
of our knowledge, the cessation of function in 
many of the internal organs means death, so in- 
timately is the continuity of their action Hnked 
with the maintenance of life. The failing heart 
and the worn-out lungs can know no break in the 
life-long circle of their toil ; for as their continuous 
action means life, so their repose means death. 



I 



inOEB or TEB 8T0HA0H. 

Nevertheless, even in diseases connected with 
the functions of circulation and respiration, the 
influence of- rest is not wholly excluded, but, 
on the contrary, forms in the present day an 
element of no small importance in treatment. For 
although absolute rest, even for a short time, can- 
not be afforded to these organs, yet by diminishing 
the amount of their labour, and by removing the 
obstacles to normal action, we gain for them com- 
parative, or, as it may be called, partial rest. In 
maladies of the nervous system, and in those of 
acme of the excreting glands, no small part of our 
success would be lost were this weapon taken from 
our armoury : but it is more especially in diseases 
of the stomach, an organ for which we can obtain 
complete rest, that we find the greatest triumph 
reserved for this therapeutic agent. This, to a 
certain extent, has been long recognised, and 
partial rest for disordered digestion has formed 
the basis of treatment in the hands of all masters 
of our ai't. 

The stomach, when seriously affected, teaches 
this lesson by its own acts ; for in the pain caused 

kby the ingesta, and in their rapid rejection, 
we have an unmistakeable protest against too 
officious efforts to restore health by the stimu- 
lus of food, when the soothing influence of rest 
^ is alone required. That the application of this 
^H remedy to the management of stomacli diseases 
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should have been early noticed is not surprising^B 
considering that the indications are evident, audi 
good results rapidly follow its use. But it 
surprising that rest should have been geuerallyJ 
administered in serious organic diseases in suclll 
sparing quantities, such infinitesimal doses : rest atM 
once too partial in its nature and too brief in its'! 
duration. For some years past the value of a treat- 
ment wliich affords complete rest to the stomach:! 
in its seiioua disorders has been increasing in myl 
estimation, and the practical application of tho^ 
plan to the treatment of ulcer of the stomach and! 
to many other lesions of the viscus has strongly I 
confirmed my opinion. The nature of the t 
tive act is undoubtedly the great obstacle to^l 
the healing process in gastric ulcer. But never- j 
theless authors have contented themselves witfarl 
enjoining only that partial rest for the stomach, j 
which a limited diet affords. There is abundant 1 
evidence that this mode of treatment is in manyJ 
cases efficacious, and the case of Beclard may] 
be well cited in its favour. That distinguished! 
anatomist recognised clearly the necessity of reafe,J 
as complete as possible for the organ, and in | 
treating himself for this affection, limited his diet-1 
to such a degree that it barely sufficed to supporfcJ 
life. His almost total abstinence met its rewai 
in the cure of his disease, and at his death thoA 
necropsy revealed the cicatrix of an old ulcer. By | 
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far the greater number of cases attending at our 
dispensaries and hospitals as out-patients, are 
necessarily treated in this way, and thus week 
after week, and month after month, the wearing 
pain and the half starvation have to be endured, 
till a gradual recovery, too often with shattered 
health, is obtained, or, as often happens, the 
sudden gush of blood from an ulcerated vessel, or 
the rapid collapse of perforation, closes the tedious 
case. 

On the other hand, with the in-patients in our 
charities, and with all who can obtain good 
nursing, we have, in the judicious combination 
of partial and complete rest, the best means of 
insuring a speedy recovery. During the first 
stage of the treatment the patient should be kept 
strictly to the recumbent posture, all food or drink 
by the mouth entirely forbidden, and iiutritive 
enemata frequently administered; thus we pro- 
cure for the stomach a long rest from all mechani- 
cal irritation, and from all physiological action. 
In the second stage, by a carefully regulated diet 
we should afford that partial rest necessary to 
perfect the cicatrisation, and to accustom the new 
tissue to the stimulus of the digestive act. The 
indications we have to fulfil in the treatment of 
idcer of the stomach are two : — 

1. To promote the healing of the idcer. 

2. To alleviate the symptoms. 
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By giving the viscus complete rest, from all 1 
physiological action, from all mechanical irritation, 
we remove the great impediments to the healing 
process, which consist in the movements of tha 
stomach consequent on the ingestion of food, aji^i 
in the mechanical and chemical irritation of thaj 
ulcerated surface produced by the food and gastrio I 
juice. The second indication is also fulfilled : foF I 
the pain and vomiting cease, and the hssmorrhaga J 
seldom if ever returns ; while the patient, placed J 
in the conditions for causing the least possibleJ 
tissue-waste, is fairly nourished, and in manv- 
cases even strengthened, by the use of suita 
nutritive enemata. 

The two cases you have recently watched withl 
me in the wards I now read to you as illustrationa 1 
not only of the treatment of the disease, but i 
as sketches of its symptoms and progress. 

Case 1. — J. H. , aged twenty, married, was J 

admitted into the Hospital on June 20th, com- I 
plaining of vomiting and severe stomach pain. 

History, — She has never been very strong, and J 
has frequently suffered from attacks of indiges-J 
tion, She was married at sixteen, has had onetl 
child, and has miscarried once. Before marriagaJ 
she worked as a packer in a warehouse, and afterv.J 
wards she was at a confectioner's, where the workl 
was very heavy. Since her marriage she has no^l 
had much hard work, and has enjoyed improvi 
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health, especially whilst suckling. For the last 
twelve or thirteen months her health has been 
indiflferent, and about four months back she was 
seized with severe pain in the epigastrium accom- 
panied by headache and vomiting. For several 
months her food was frequently rejected, and 
about one month before her admission she vomited 
several oimces of blood, and about the same time 
she passed several black, tar-like stools. The 
haematemesis recurred from time to time with 
the rejection of food ; sometimes merely a streak 
or two, at other times several ounces of blood 
being expelled. The catamenia have recurred at 
the proper intervals during her illness, but she 
has had a leucorrhoeal discharge. Her bowels have 
lately been confined, and she has occasionally been 
annoyed by haemorrhoids. 

State on admission, — She wears an anxious ex- 
pression ; fsLce pale ; hps ansBmic. She complains 
of severe pain over the stomach, sometimes of a 
dull and burning character, at other times acute 
and lancinating. Appetite bad ; and she fears to 
take food as it intensifies the pain. The pain is 
referred to a spot immediately below the ensiform 
cartilage, where the tenderness on pressure is very 
marked, but limited to a spot about the size of 
half-a-crown. Shooting pains extend now and 
then from this centre all over the epigastric 
region, especially after food, when the pain is 
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most severe, and is only relieved by vomiting. 
The tongue is moist, and covered with a whitish 
fur; urine healthy; hver and spleen normal in 
size. The examination of the chest detected no 
abnormahty in the lungs ; but an ansemic brail 
was heard at the base of the heart, and along th< 
great vessels. She was ordered to keep strictly to 
the recumbent posture ; to have no food or drin' 
by the mouth, except three ounces of milk mixed 
with half the quantity of lime-water, to be taken 
to moisten the mouth during the day ; an enema 
of warm water to clear the lower bowel ; an^' 
afterwards five nutritive enemata daily, of threa 
ounces each, three to be composed of strong 
unsalted beef-tea, and two of milk and yolk of 
egg, with ten minims of tincture of opium in each, 
Ice to moisten the mouth. 

On the following day, the nurse having reported' 
that the milk and lime-water were rejected as soon 
as taken, they were discontinued. The pain in 
the stomach a little better, as is also the head- 
ache. The tongue slightly furred. 

June 23rd. — No sickness since aU food by tha 
mouth has been stopped. Tongue less furred; 
pain in the stomach less. The patient is not 
anxious, and admits that she feels better. Tha 
enemata have been retained very fairly, only one 
having been returned. 

24th. — The patient feels better, but very weak 
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the pain nearly gone ; the tenderness on pressure 
much diminished. She has a headache, and feels 
very thirsty. The tongue red and rather dry. 
The rectum slightly irritable, a portion of the 
enemata having returned with some faeces three 
times on the day before. Pulse 84. 

26th. — Complains of headache and slight nausea. 
Pain in the stomach much less. Pulse 60 ; bowels 
irritable. Ordered twenty minims of tincture of 
opium, with three of the enemata during the day. 

29th. — Has improved daily since the last note. 
The irritability of the rectum has been checked by 
the tincture of opium. She has felt no nausea 
or pain ; pressure over the stomach now eUcits 
scarcely any sign of tenderness ; headache much 
better ; tongue red, dry, and furred at the edges ; 
says she feels very weak, and desires to eat. 
Ordered milk and lime-water, of each half an 
ounce, every two hours, and only three injections 
daily. 

30th. — ^Much better; tongue clean. The milk 
has caused neither pain nor sickness. Ordered 
milk thickened with a little corn-flour, and to dis- 
continue the enemata after July 1st, and then to 
take one ounce of fried sole for dinner. Pulse 84, 
feeble. 

July 4th, — Much improved; tongue clean and 
moist ; pulse 80, stronger. She has taken milk 
with corn-flour and arrowroot, also the fish, with- 
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out any pain or imeasiness in the stomach.'] 
Ordered a small piece of chicken for dinner. 

5th. — To take the following twice daily : — - I 
Citrate of iron and quinia, four grains; infu*J^ 
sion of cahiuiba, one ounce. 

10th. — The patient is up, and walking aboa 
the ward; feels no pain after eating; enjoys herl 
food, and has a good appetite ; tongue clean ; 
pulse 80 ; no tenderness on presaiiro over the J 
stomach. At this time she was fit for dischargft-l 
as far as the gastric symptoms were concerned; 
but she was kept in the hospital a fortnight longer I 
on account of the ansBmia, which gradually dis* \ 
appeared, and with it the murmur at the base of 1 
the heart. 

She showed herself once a month for several \ 
months after her discharge, and on all occasions 
she was healthy and free from all gastric symp- 
toms. 

Case 2. — J. J , aged twenty-two, dreas- j 

maker, was admitted into the Hospital for I 
haematemesis, 

History. — About one month before her admis- J 
.sion she applied as an out-patient, stating thafe J 
she suffered very much from indigestion and i 
severe pain in the stomach, increased by taking 1 
food; she had occasionally vomited blood with J 
her food. These symptoms began, she saidyj 
about eighteen months previously, and inci 
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in intensity up to the time of her appearance at 
the hospital. Before this illness she had always 
had good health. She was ordered some powders 
containing bismuth and powdered opium, and had 
full directions given her concerning her diet. 
She was also told to return immediately to the 
hospital if the vomiting of blood recurred. The 
hffimatemesis having again appeared on March 
20th after a rather full meal, she was admitted 
on March 22nd. 

March 23rd. — Her face is pale and slightly 
puffy ; tongue flabby and slightly furred. She 
complains of slight headache, and of pain in the 
stomach and constant sickness. The pain comes 
on chiefly after eating ; it shoots over the stomach, 
and is also felt very badly in one spot posteriorly 
in the left vertebral groove. She is afi-aid to eat 
on account of vomiting. The stomach will not 
retain millf even in very small quantities. On 
examination the pain is found to be situated just 
below the ensiform cartilage, and to the left side 
of the middle line. The area of tenderne.is on 
pressure is about the size of a half-crown. Pulse 
70, weak and small. Heart-sounds normal. Lungs 
healthy. Liver and splenic duluess natural. 
Urinary organs healthy. Temperature normal. 
Ordered to take no food or drink by the mouth ; 
to have, every four hours, an enema composed 
alternately of milk with yolk of egg, and strong 
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iinsalted beef-tea, with fifteen minims of tinctu 
of opiam added to each; to be kept strictly 1 
the recumbent postiirc ; and to have her moni 
frequently moistened with water by the nurse. 

25tli. — The pain in the stomach is still felt, but 
not so badly. The sickness has altogether ceased. 
Tongue cleaner and drier ; pidae 80. The treat- 
ment has been strictly followed, and the enemata 
have been retained. 

26th. — No sickness or feeling of nausea; the 
pain much better, but the epigastric region as 
defined above still tender on pressure. Pain in 
the back better. She feels low, and very hungry. 
Tongue dry and slightly furred. Her bowels were 
moved twice yesterday, but not till two hours 
after enemata. Pulse 68, weak and compressible. 
Injections to be continued, with ten grains of 
pepsine added to each, 

28th. — Much easier in the stomach ; tenderness 
less. The pepsine has, however, irritated the 
bowel, and caused the speedy rejection of the 
enemata. Slight pain has also been felt along 
tbt' sigmoid flexure. The pepsine ordered to be 
omitted, and enemata of milk and egg, with 
twenty-five minims of tincture of opium in each 
to be given. Pulse 58, weak. 

29th. — She feels much better. No pain in the 
sfumach or back, and scarcely any teuderuesa on 
pressure. Tongue furred and dry ; pulse 68, 
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weeks, and to return moat gradually to hd 
ordinary food. She came to the hospital seven 
times after her discbarge, and was quite free fromj 
all her former dyspeptic symptoms, and had i 
turned with comfort to her ordinary habits of 1 



These cases are fair examples of the milder fori 
of gastric ulcer which you will commonly be callet 
npon to treat ; but sometimes the malady assumeH 
a much graver form, and even the treatment bjfj 
complete rest for a time is broken by repeated* 
attacks of hffimorrhage from the stomach. In suohV 
cases you will require more aid from opium thai 
in the simpler cases, and the period of complex 
rest will hiive to be prolonged. In such 
never doubt the efficacy of rest to save yoi 
patient, be steadfast in carrpng it out thorough] 
and I can promise you that your faith will 1 
rewarded by success. Over and over a^ain 
will occur to you to have to recommence i 
treatment when all seemed going on well, 
many times will you have to persist in the tr« 
ment when the entreaties of the patient and 1 
doubtful looks of nurses and friends strong 
tempt you to give medicines and food by 
mouth to check the copious blood flow or reston 
the failing strength. In no case should you yield 
I have never yet seen a case of ulcer of thi 
stomach prove fatal in which this treatment I 
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been adopted, and I have treated all my hospital 
and private cases in this manner for some twelve 
years. On the other hand I have seen patients 
die of this disease, whom I believe the treatment 
by complete rest would have saved. The following 
case, which occurred not very long since in the 
hospital, iUustratea what I have said respecting 
the severer forms of this malady. 



Casf 3. — Sarah P , aged twenty-one, single, 

for the last year or more has suffered from indi* 
gestion, which has lately assumed the form of 
severe pain in the stomach and in the back 
between the shoulders, coming on about half an 
hour after a meal. The pain at times has been 
very severe, and has been very commonly re- 
lieved by vomiting. For three weeks before 
admission the pain and sickness had increased. 
On the morning of December 13th she was goins^ 
by train to her work, and being rather late she 
ran some distance, but nevertheless missed the 
train. She went into a friend's house to rest, 
and had a cup of tea, when the pain came on 
immediately, and she fell down in a fainting 
state, and vomited a large quantity of blood. 
She was brought to the hospital and admitted 
in a state of great exhaustion. After she wati 
placed in bed she rallied, and complained of great 
thirst : she was ordered to have no food whatever 
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by the mouth, but to moisten her lipa a 
with ice and ice water, to have a nutritive enema 
every four houra, composed alternately of milk 
3iij., or strong nnsalted beef tea ^ij., and brandy 
3ij. : 10 m. of tr. opii. to be added to each. 
Patient to remain perfectly quiet in bed. 

This treatment was continued for five days, 
in spite of the strictest orders she swallowed 
quantity of iced water, and Lad five to six attacks 
of vomiting each day. The fluid rejected was 
clear water with a deeidcdhj acid reaction. On 
the sixth day she had some visitors to see her, 
and in consequence of the excitement she vomited 
after their departure some 20 oz. of fluid which 
contained a large proportion of blood. Twice 
afterwards was this vomiting of blood repeated, 
for the patient was a very troublesome one, and 
repeatedly disobeyed orders as to swallowing 
water. On each occasion between 20 and 30 
oz, of fluid, containing much blood, was re- 
jected. At the date of the last and fourth 
attack of haematemesis she had been twenty- 
one days under treatment, and the bowel had 
become very irritable, while the dry and raw 
condition of the tongue gave her great discom- 
fort. The epigastric pain was also very severe. 
Under these circumstances I ordered injections to 
be given with a long tube, and to be thrown high 
up into the bowel. In this way larger injections, 
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stimulus of food several alight attacks of vomit 
occurred, but no otber bad symptoms intemiptt 
her progress. The stomach pain had entirely 
ceased, and she steadily gained strength. The 
ansBmia, however, was evident for weeks after her 
discharge from the hospital, but eventually quite 
disappeared. When I last saw her, some eighteen 
months after her illness, she was in blooming 
liealth, married, and a mother. 



In all severe cases when the intense pain and 
tenderness point to the possibility of perforation, 
when the it*ritability o£ the stomach causes all 
food to be rejected, or when hreraorrhage indi- 
cates quickly advancing ulceration, I would have 
you closely follow the treatment I have described. 
By BO doing you will obey the indications of 
Natiire, and cease to irritate an injured organ by 
forcing it to receive food, to which it as plainly 
as possible expresses its repugnance. 

The most rational and most successful treat- 
ment in such cases is to give the vio^t complete 
rest possible to the affected viscus by stopping tJie 
supphj of all nutriment by the mouth, and supporting 
the patient for several days by nutritive enemata. 
Perfect quietude in the recumbent posture must be 
observed ; the lips and tongue should be moistened 
from time to time with a little water ; and every- 
thing likely to excite the patient avoided. The 
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body, thus placed in a condition requiring the least 
expenditure of material, is easily supported for 
several days by enemata alone, even when the 
weakness of the patient makes the treatment seem 
hazardous. For eight or nine days the patient 
may be kept, if desii'able, on euemata — even longer, 
if necessary ; and during this time the pain, the 
irritability of the stomach, and of the system, 
cease ; and the sufferer enjoys ease to which he 
or she has long previously been a stranger. Far 
from becoming weaker, patients in general rally 
somewhat while under this system. 

When I first determined to try this method 

of treatment, I expected that great difficulty 

would occm" in obtaining the co-operation of the 

patients ; but I have found in all cases, with 

scarcely an exception, not only a willingness to 

submit to it, but scarcely a complaint dui-ing its 

continuance. The pain is generally so intense, and 

the patient, if hEemorrhnge has occurred, so alarmed, 

that any treatment is willingly adopted, especially 

one the rationale of which is so easily understood. 

In private practice I always explain to the 

patient, or the friends, the reasons which induce 

me to propose this treatment ; and thus, instead 

of unreasoning opposition, I obtain a hearty and 

I intelligent co-operation. Not long since two very 

L interesting cases occurred ta me — one in the prac- 

I tice of Dr. Harvey, of the LozelLs, and the other 
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in tlie practice of Mr, J, B. Jackson, of this town I 
— in wliicli I felt bound to reoommend completel 
rest for the stomach, in consequence of repeated I 
and copious hfematemesis. In both cases the, J 
difficulties as usual vanished when the reasonsl 
for using eneraata were explained to the patient8,.J 
who rendered ua willing and invaluable assistanoftj 
in carrying the treatment to a successful issue. 

The substances wliicli I at first used for ene-J 
mata were milk and strong unsalted beef tea and i 
the yolks of eggs, with a little brandy, and a few | 
mioims of tr. opii. In one of the cases, following | 
out a suggestion offered by Dr. P. Sonsino, of l 
Florence, in a review of a paper of mine upon this 1 
Bubject,*" I endeavoured by the use of pepsine to j 
administer animal food partly digested. The first I 
crude attempts failed, but since then I have sue- ^ 
ceeded with artificially digested meat. The best I 
formula for nutritive enemata has, however, been ^ 
propounded by Leube. He prepares them by I 
chopping up five to ten ounces of meat very ] 
finely, and adding one-third its weight of finely , 
minced pancreas (pig or ox), free from fat. The j 
mixture is to be treated in a mortar with five | 
ounces of luke-warm water, and reduced to 
thick soup.'^' 

The advantages of these enemata are that they ' 

(2) Impimiale, Norember 16, 1868. 
(8) PracKHoner, Angost, 1872- 
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offer aliment already partly digested and capable 
of absorption ; they hardly ever produce diarrhoea 
or irritation of the intestine; they satisfy the 
patient, and allay hunger. 

In all cases I would have you wash out the 
lower bowel well before commencing the treat- 
ment. Use injections of small quantity, never 
exceeding four to sis ounces, unless, as in Case 
3, a long tube is used, and the nutiitive matter 
thrown high up. Wlien irritation of the intes- 
tine occurs in epite of opium, rest the bowel for 
eight to twelve hours. Feeding your patient ac- 
cording to these rules, you may gain for the 
stomach rest for several days — generally six to 
ten. After this the symptoms will have so much 
abated that the treatment by partial rest can be 
adopted with success. 

This interval of comjilete rest from all initation 
■ — from all action — I consider of the greatest im- 
portance; and I have found it so beneficial in 
its results, that I would recommend you to treat 
all severe cases of this disease, whenever possible, 
by this plan. The ordinary method of partially 
resting the stomach by regulating the diet only 
partly fulfils the indicationa that present them- 
Belves, and in my opinion, and in my experience, 
renders the time occupied in the repair of the 
ulcer much longer. In the treatment by comi- 
plete rest for a time, the patients rapidly advance 
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towards health, and only remain under observatia 
for about three or four weeks. A fortnight of 
restncted diet, after a week of perfect rest, is 
usually sufficient to restore the subject to 
comparative healtli. In all cases, however, it 
is essential to insure, as far as lies in your 
power, a favourable form of diet for some time 
longer. 

By strictly regulating the diet of our patients 
we procure partial rest for the stomach during 
the completion of the healing process, and thus 
insure its steady pi-ogress. By this method of 
partial rest we can, aided by the drugs I shall 
speak of hereafter, often cure the milder cases 
of gastric ulcer, such as you see treated amongst 
out-patients. 

We must regulate, however, both the quality as 
well as the quantity of the food, and prevent 
any distension of the organ, while we guard 
against any irritation of the diseased surface. 
Simple and well ascertained pby.siological laws 
must guide us in our selection of food. We 
must recollect that certain forms of nutriment 
are more easily digested than others; and also 
that some substances — e. g., protein compounds — 
specially require gastric digestion. Experience 
teaches that all food which requires much time and 
energy for its digestion, or which is chiefly trans- 
formed in the stomach, proves the most irritating' 
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to our patients. Auimal foods, substances likely 
to irritate the viscus, hot ingesta, and particu- 
larly full meals, must be carefully avoided, as 
they aggravate the patient's sufferings, and are 
frequently rejected. On the other hand, as we 
naturally might expect, bland food of an easily 
digestible form, cool, and in small quantities, ia 
easily borne. In milk we have a fluid meeting 
all the requirements of the system, and at the 
same time possessing the qualifications above men- 
tioned — at once the most easily digested and the 
moat elaborately composed food. Sometimes, how- 
ever, when taken alone, it is rejected ; but if diluted 
with half its bulk of Hme-water it is more often 
retained. This addition prevents more or leas the 
action of the gastric juice upon it ; and thus the 
milk is often passed into the duodenum, to be 
there digested. By regulating the quantity, 
however, we can usually insure its favourable 
reception; and in many cases we find that the 
addition to the milk of the purer forms of starch, 
80 as to increase its consistence, renders it much 
more grateful to the stomach. Arrowroot ia the 
best form of starch to use at first. As the patient 
improves, biscuit-powder, corn-flour, sago, tapioca, 
and rice may be substituted; and thus the ad- 
vance to more sohd food most jealously guarded. 
The more easily digested forma of fish may be 
next allowed; and from these a most gradual 
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return to tho more ordinary forms of nutrimei 
may bo made. The greatest nicety of judgment," 
as well as the firmest control over your patient, 
must now be exercised ; for a single excess will 
often produce a most serious aggravation of the 
symptoms. For some weeks after apparent con- 
valescence must you guard your case, and the 
necessity of this is very evident, when you con- 
sider how easily the newly formed tissue covering 
the nicer may be irritated. 

I may here mention to you a case which, 
although not one of gastric ulcer in the ordinary 
acceptation of the term, nevertheless called for 
much the same line of treatment. I allude to 
a man who was poisoned by a corrosive fluid 
(acid solution of chloride of zinc), and whom I 
treated some years ago in the Queen's Hospital. 
Gastritis and ulceration arising from causes Uke 
this you will often meet with ; and they can 
be best treated by complete rest. This man had 
marked symptoms of gastric injury after be had 
recovered from the immediate effects of the poison. 
He was treated for some time on the I'estricted 
diet plan. The symptoms varied from time to 
time; but at last, after rather too full a meal, ■ 
a severe attack of hasmatemesia occurred. Now 
thoroughly alarmed, he was glad to assist in any 
treatment that might prove beneficial, and for six 
days was fed by nutritive enemata given every 
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two hours. From day to day lie improved; the 
pain, the tenderness on pressure, disappeared ; no 
haemorrhage recurred; and when, after his long 
fast, he began his slight milk diet, no unpleasant 
symptoms followed. The patient made a speedy 
and uninterrupted recovery. 

Cases of this kind, gentlemen, and the cases of 
gastric ulcer which you have seen treated in the 
hospital, speak more strongly and effectually than 
any words of mine can in favour of a method of 
treatment which, by its simplicity and rational 
character, needs little argument to recommend it. 

I have avoided as far as possible mentioning the 
drugs that are used in this disease, because I 
believe none of them are essential to us in pro- 
moting the first great object, the healing of the 
ulcer. Certain symptoms, however, arise in the 

course of the malady; and, as in other diseases, 

* 

the treatment of these symptoms often forms a 
great portion of our work. 

Best for the organ has the effect of quickly 
diminishing the pain and allaying all irritability; 
and, if the rest be complete, these symptoms rapidly 
disappear. Perforation is best prevented by the 
treatment I have recommended ; but, when it has 
occurred, the attention ceases to be occupied by 
the gastric lesion, and is concentrated on the 
resulting peritonitis. The haematemesis is, how- 
ever, the symptom that we usually have to 
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combat ; and when it is copious, we often fi] 
drugs of great assistance. Aa we have usually 
time given us to check this hreraorrhagc — for it is 
seldom immediately fatal — we can take a variety 
of measm-es to prevent its recurrence. When it 
occurs in small quantities, the recumbent posture, 
and rest as perfect as possible for the viscus, 
usually suffice to stop it. In most cases, ice in 
small rounded pieces may be swallowed. When 
the hjemorrhage is copious, I have usually found a 
mixture containing tincture of opium and gaUic 
acid (15 to 20 minima of the former and 15 grains 
of the latter) in water, taken every two or three 
hours, the best remedy. Oil of turpentine — 10 to 
20 minim doses — has been strongly recommended. 
Acetate of lead with opium, given in solution, is 
also moat useful in checking the hjemorrhage. 
As long as rest is observed strictly, the bleeding 
does not often recur; and this rest, obtained as 
I have recommended, will usually be sufficient to 
prevent the return of this bad symptom. 

In treating patients, then, by the plan of camplete 
rest, wc not only place them in the most favour- 
able position for the cicatrisation of the ulcer, 
but we also, for the moat part, fulfil our second 
great indication — the alleviation of the symptoms. 
Certain medicines are, however, useful to us in 
this disease, not so much as curative agents as 
auxiliaries to our great therapeutic agent — rest. 
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Opium has deservedly the highest position on 
the list, and you will find it in this affection most 
valuable. Not only in allaying pain, and in sooth- 
ing the general irritability of the patient, but also 
by its action as a stimulant, and by checking the 
■waste of the tissues, do we find it most bene- 
ficial. Mr. Skey's observations as to its efficacy 
in the treatment of cutaneous ulcers, are equalled 
almost by the general praise which it receives 
from all authors who have written on gastric 
ulcer. I have usually given it in the enemata 
to my patients; as thus, in addition to its con- 
stitutional action, we gain its soothing effect on 
the rectum, and prevent that irritability of the 
gut which sometimes interferes much with the 
treatment by complete rest. In some of the milder 
forms of hfemateraesis, if you cannot altogether 
Btop ingestion of food, you will find good effect 
from this drug combined with kino, as in powder 
of kino with opium, or with bismuth. 

Of this last drug Bismuth I can hardly speak 
too highly. You will find it and opium your best 
friends in the treatment of the milder cases of 
nicer. Besides the soothing and protecting effect 
it may have upon the idcorated surface, it no 
doubt checks escessive stomach secretion, and so 
far protects the raw surface from the gastric juice. 
It also has a very beneficial action on the accom- 
panying catarrh, especially when combined with 
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alkalies and hydrocyanic acid. It may be givtil 
either as subnitrate or carbonate, in ten 
doses, suspended in tragacanth mucilage. 

The alkalies (bicarbonates of potash and soda,3 
magnesia and lime water) are very useful in 
neutraUaing any free acid in the stomach; they 
should be given between meals, and in some cases, 
where there is marked acidity after food, with op 
shortly after a meal. The experiments to which 
I have referred respecting the action of free acid 
on the ulcer, make it clear to you how necessary 
it may be to prescribe alkalies in combination 
with bismuth. 

Counter irritation. — In one of the cases, you 
saw me blister the epigastric region over the seat 
of pain ; sometimes this plan, when the blistered 
surface is dressed with morphia, relieves the pain 
vei-y effectually. In many cases in which partial 
rest only can be enfoi'ced, you will find counter- 
irritation relieve the pain and vomiting, and aid 
the cure. Let your blisters be small. 

Tonics are needed during the period of conva- 
lescence, to remedy the cachexia ; though thjs 
symptom, for the most part, begins to disappear 
as the healthy condition of the stomach is re- 
stored. You will find the milder preparations of 
iron and quinine the best. I usually prescribe 
two to five grain doses of citrate of iron and 
quinine, with half to a fluid drachm of Liq. bis- 
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muthi in water, or infusion of calmnba. This 
latter is the most suitable vegetable tonic at our 
coinmand. In the aniemic state, so often seen 
after copious hasmatemesis, and in young females, 
tartarated iron and the ammonio-citrate of iron 
may be prescribed with benefit, especiaUy when 
associated with bicarbonate or citrate of potash. 
Aperients. — With regard to the use of aperients, 
I must warn you that they are only necessary, as 
a rule, in the after part of your treatment. Occa- 
flionally they are required earlier, but at all times 
I should be of the mildest kind. Castor oU is the 
I best, and may be given in enema, in which form 
all purgatives are best exhibited. If pills are re- 
quired, use aloes, or colocynth and hyoscyamus. 
I do not dwell longer on the use of drugs, be- 
I cause my chief object is to impress upon you the 
I value of the treatment by complete rest, which is, 
I I am certain, at once the most rational, the most 
f safe, and the most sure which you can adopt in 
I severe cases of ulcer of the stomach, 

The researches of Mr. Savory'*' in this country, 
I and the more recent experiments of M. Deraar- 
I quay'*' in France, teach us how great is the ab- 
I Borptive power of the rectum. In all cases in 
I which the stomach refuses to Eict, or in which rest 



(4) Lancet. 1B63. 

(5) L'Union MidicaU, Junuarjr S, 186T. 
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is likely to benefit the viscus, it is, I submit, ( 
duty to utilise this power. We find this mode ( 
treatment a powerful aid in combating many mor- 
bid conditions other than ulcer of the stomach; 
and, in illustration, I may specially mention the 
uncontrollable vomiting of pregnancy. My friend 
Mr. Bainea, of this town, has recently sent me the 
notes of two cases of this kind, in which he adopted 
the treatment by com,plete rest with the best re- 
sults, after all the usual remedies had failed. In 
one case the patient was fed in this manner for 
more than four weeks. In many cases, now un- 
fortunately matters of history, the same judicious 
management would, I believe, have saved life. 

It has been often I'emarked to me, that the 
treatment of ulcer of the stomach and of other con- 
ditions by this practice, can never become general 
on account of its indelicacy. For my own part, I 
have always found patients suffering from ulcer of 
the stomach, both in private and hospital practice, 
too happy to find any means of escaping from the 
agonising pain to think for a moment of such an ob- 
jection, and, when hsemorrhage in any quantity has 
once occuiTed, too eager to grasp at any hope of 
cure. False delicacy soon kicks the beam when 
the love of life is placed in the opposite scale. 



II. 



ON CYANOSIS FROM PATENT FORAMEN 

OVALE. 



Eaely in October, 1862, when seeing my out- 
patients at the Queen's Hospital, my attention 
was attracted by two children — a boy and a girl, 
aged respectively three years and eight months, and 
two years. These children at once forced them- 
selves into observation by the blue duskiness of 
their faces, the purple colour of their lips, and 
their heavy, unintelligent expression. On closer 
examination, they were found to be affected in 
different degrees. The boy, darker in colour, and 
more stupid in appearance, seemed to take no in- 
terest in surrounding objects ; he was unable to 
walk, and had never made efforts at speech. The 
girl, on the other hand, paler in colour generally, 
but with equal blueness of the lips, evinced 
occasional interest in passing objects ; and when 
irritated showed more decided signs of anger ; she 
could walk a little, and sometimes made attempts 
to speak. 



SG 



ON CYASOSIS FBOM 



The surface in each was of a dull blue coIouTj 
niiicli darker on the fingers and toes, which were, 
however, well-formed. The lips were of a dark 
purple hue, and the mucous membrane of the 
mouth was equally discoloured. The pupils were 
dilated and sluggish, the conjunctivaB bluish, with 
the vessels of the sclerotic large, numerous, and 
purple. The skin was smooth and soft, but dry, 
and very cold, especially on the extremities. The 
tongues were clean, the appetite said to be good, 
thirst sometimes marked, the bowels usually 
slightly relaxed, but very much so at present. 
The stools generally very dark in colour, Mic- 
tm-ition not frequent. Urine and fsecea very often 
passed in bed. 

The thorax of the boy (Cornelius H.), on in- 
spection, presented a remarkably rounded appear- 
ance at the upper part, towards the left side, 
causing his chest to look somewhat barrel-shaped. 
Hia breathing was laboured, and attended with 
very marked action of the diaphragm. Respira- 
tions 38 per minute. Resonance on percussion 
all over front of chest ; slight dulness behind at 
the bases of the lungs. On auscultation, sibilant 
and mucous rales were heard pretty generally all 
over the front and back of chest, but more marked 
posteriorly. The heart's action, though quick, 
seemed regular; apex beating between fifth and 
sixth ribs. The area of cardiac dulness wad 
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slightly increased towards the right side. On 
auscultation, a murmur was heard with the first 
sound, varying in intensity at different times, and 
in different positions of the patient. Heard 
loudest between third and fourth ribs of left 
side, at their junction with the sternum ; most 
distinctly with the patient placed in the sitting 
posture, or leaning forwards. The sound was 
heard as high as the upper margin of the third 
rib, but was not heard at the apex. Second 
sound healthy. Pulse 90, weak and small. 

The abdomen was found to be tympanitic. The 
liver was enlarged, could be felt half-an-inch to 
one inch below the ribs, and stretched across the 
epigastric region. No perceptible increase of 
splenic dulneas. 

In the httle girl (Mary Ann H.) the chest was 
very fairly formed, with only a very slight increase 
of roundness in the upper part. The breathing, 
though much more laboured than natural, was 
easier than in the other ease. Percussion sounds 
resonant all over the lungs, vrith the exception 
of the most posterior and inferior portions. Sibi- 
lant and mucous rales were heard over front and 
back of chest, There was no perceptible increase 
in cardiac didness. On listening to the soimda 
of the heart, a faint murmur was heai'd with 
the latter part of the first sound, on a level 
I with the lower edge of the third rib, at ita 
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junction with the sternum. This murmur vanw 
in intensity, and occasionally gave rather the idea 
of !i muffling of the first sound. It did not extend 
upwards, and was not to be heard at the apex. 
When the patient was placed on her left side, or 
leaning forwards, it was more distinct. The 
second sound was normal. Action of the heart 
regular; pulse 110, small and weak. The ab- 
domen was slightly tympanitic. The area of 
hepatic dulness was increased, extending about 
one inch lower than natural, and considerably 
towards the left side. No enlargement of the 
spleen could be detected. 

The mother informed me that the children were 
both much discoloured at birth ; the cyanosis was 
thon, however, more marked in the Uttle girl. 
They are very liable to paroxysms of passion, 
during which they become much darker in colour, 
and their breathing more laboured. Tliey have 
had occasionally attacks of palpitiition and difficult 
breathing, unconnected with passion. During sleep 
they often have convulsive twitchinga of the limbs. 
They generally have a cough, and expectorate 
watery mucus. They are always cold; and, al- 
though they have had no particular illness, they 
have always been low, weakly, and as bad as 
they now are. 

The mother's history I found to be as follows : — 
She was always healthy until a few months before 
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marriage, when she had a bad attack of rheumatic 
fever, which from her account, seems to have 
affected her heart; there is however, at present 
no trace of disease in the heart, which I have 
examined carefully. She married, when twenty 
years old, her first cousin, then aged nineteen. 
He has been always healthy and steady, has no 
signs of disease of the heart, and has no trace 
of syphilis in his history. During her first 
pregnancy she suffered much from palpitation 
and pain in her left side. She carried the child 
only eight months ; on birth it presented marks 
of cyanosis, and lived only eight months. Her 
second pregnancy was attended by no cardiac 
symptoms, and the child, born healthy, is still 
ahve and well. The third child was bom with 
marked blueness of the lips and surface, after a 
gestation attended with pain in the side and pal- 
pitation. It lived twenty-one months. The fourth 
child was bom healthy, and is still alive. No 
cardiac symptoms attended this pregnancy. 

The fifth, sixth, and seventh children, at birth, 
all presented symptoms of marked cyanosis ; and 
these pregnancies were all attended by the heart 
symptoms. The fifth child lived for six years, 
but never walked or talked. The blueness of his 
surface continued, and became more marked to- 
wards his end. The cases of the sixth and 
seventh children have just been related. 
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The children having been brought to the h( 
pital on account of the looseness of their bow< 
were first treated for this by chalk mixture. Tl 
soon remedied it ; and the bronchitic symptoms 
were reheved by a little eJcpectorant mixture. I 
ordered them also such warm clothing as the 
mother could procure for them, with nourishing 
diet. On their third visit I prescribed for them 
cod-liver oil, with the view (as laid down in 
books)'" of increasing animal heat. Accordingly 1 
made observations of the temperature of different 
parts of their bodies, and found that, in the case of 
Cornelius H., the fingers were often not more than 
6° to S°, the toes 1° to 3° higher than the tempera- 
ture of the room in which he was placed. In the 
little girl, the fingers varied from 6° to 9°, the toes 
from 2° to 4° higher than the surrounding atmos- 
phere. In the mouth (under the tongue) the tem- 
perature averaged — in the boy, 96°, and in the girl, 
97^°. Id the boy it once fell so low as 90°, while 
the lowest observation in the girl was 92' 

The treatment with cod-fiver oil I found did 



(1) Vide Walahe on Disecum n/ Heart and Lungs. 

(S) Those obaervatioiia were recorded before the Clinioal 
rooinetor wkb a reoogniaed instroment of resenroh in Che hands of 
phjflician, And wore oonHequently mado by tbo lud of an ine 
(^adiiatcd according to tUa Fabrenheit scale, bat mach lesa dolicata 
tban thoBB now in oae. The finiferg and toea were nrapped in cotton 
wool, and the bulb of the ihermomoter plnced between the Gngera or 
toes, and retained there for fifteen minataa. The figurea are only valu- 
able Be ahowLDg roughly th« low temperature at the periplieiy. 
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benefit the childreu by producing any marked in- 
crease of the temperature of the surface, which 
on one or two occasions rose 2° in the boy, 
and 3° in the girl; but at other observations 
fell to its usual standard. I therefore deter- 
mined to try another plan of treatment, and I 
ordered the children four-grain and three-grain 
doses respectively of chlorate of potash. This 
drug I prescribed with the view of oxidizing the 
blood, by means of the oxygen set free by the 
decomposition of the Bait. When I next Baw them 
their colour was much improved, and their tem- 
perature had risen from 5° to 6°. I continued 
this treatment, giving drachm doses of cod-liver 
oil in addition, for some two or three weeks, 
with marked benefit. At this period, however, 
I unfortimately lost sight of the children for some 
two months ; and on their re-appearance I learned 
that they had been for some time in the work- 
house, and had only jnat been discharged. The 
privations that the children had undergone before 
they had entered the workhouse had materially 
weakened them ; and even now the extreme 
poverty of the parents rendered the supply of 
the bare necessaries of life often precarious. In 
March I determined to try the effects of the 
new therapeutic agent, peroxide of hydrogen; 
but as I gave it at first in small doses only 
— viz., two minima to the younger and four to 
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the elder, I found it no improvement on thai 
chlorate of potash. I have, however, sinee-I 
given it to the boy in eight-minim doses, ] 
three times a day, with marked benefit. Under.! 
this treatment (although t)ie disease has evidently 1 
progressed in some respects since he was first J 
presented at the hospital, owing to the unfavour-1 
able hygienic conditions in which be has beettl 
placed) a marked improvement in his colour! 
has occurred : his breathing has become less. I 
laboured, and the temperature has risen very! 
considerably, having readied in tlio upper ex«i 
tremities, almost its natural standard ; in the I 
toes the increase is not so great, but is never- 1 
theless considerable. 

While I was out of town for some short timel 
in April, the little girl died. It appears that for 1 
some days before lier death the child laboured^ 
under a sharp attack of congestive bronchitis, and! 
her colour became much worse. Shght jaundic* 
came on some forty-eight hours before her deatb^a 
This, in addition to the cyanosis, caused greal 
discoloration of the surface, making it, as the" 
mother expressed it, "all colours in turn." 

On the 22nd of April, the day after her death, 1 
Mr. Thompson, one of the resident medical officers I 
of the Queen's Hospital, made the post-mortem I 
examination. 

The surface of the body was livid, but not bo] 
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dark as it liad been during life. Body ratlier 
emaciated ; no oedema of the lower extremities. 
The lungs were found to be much congested, and 
frothy fluid exuded freely when they were cut into. 
No tubercle was found ; the mucous membrane of 
the bronchi was red and congested. The pleurae 
contained some few ounces of serous fluid on 
each side. The pericardium, when opened, was 
found to contain one ounce and a-half of serous 
fluid. The iieart was normal in appearance 
and size. Large fibrinous clots were found 
in the right canities adherent to the walls. No 
hypertrophy of the ventricles. Right auricle, if 
anything, slightly thickened. Left auricle normal. 
No trace of any disease of the tricuspid, mitral, or 
semilunar valves was detected by the most careful 
scrutiny. The orifices of the aorta aiid pulmonary 
wrienj were, not in the slightest degree narrowed ; 
tiiey were repeatedly examined by myself and 
others, but no narrowing of either orifice was 
present. The pulmonary orifice was one-sixth 
more in circumference than the aortic. The only 
abnormalities, in short, which could be detected 
were patency of the foramen ovale, and a rather 
large-sized Eustachian valve. The communica- 
tion between the auricles was small, admitting 
only a large-sized goose quill ; it was due to the 
want of development in the valve of the foramen 
ovale. This valve, attached above and below in 
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tlie left auricle, was deficient in front, leaving s 
opening of the size mentioned, when the 8ep>l 
turn of the auricles was in its natural position..] 
Pressure on the valve from the left auricle de»j 
creased the aperture of communication, while* 
similar pressure on the right side increased it-j 
The Eustachian valve presented nothing worthy o 
remark beyond its large size. The ductus arteri--. 
08U8 was closed. Abdomen. — Some little seroiaf 
effusion was found in the cavity. The stomaok 
was pushed towards the left side by the liver,,! 
which was considerably enlarged, and of a paLfrl 
yellowish colour— in spots almost yellowish green-j 
It did not appear fatty; no microscopical examin{t>J 
tion was made. The spleen, normal in structureti 
was not enlarged. The other viscera were healthy*! 
The head was not examined. 

An attentive perusal of the history of these two I 
children, and a careful consideration of the ^oa(-.I 
mortem appearances discovered in the little girll 
will, I think, suggest to the mind several poiatsl 
of much interest. The most notable of these 1 1 
propose to consider briefly under the following I 
heads : — 

I. The symptoms presented by the integum^ntarjfm 
system (general symptoms). 

(a). The discoloration of the surface. 

{b). The temperature of the general surface. 
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II. Tlte physical signs found on examining the heart's 

sojinds during life, and ike post-mortem appear- 
ances observed in the case of the younger. 

III. The conditions presented in each by the nervous 
system. 

IV. The treatment. 

V. The antecedent histor;/ of the children and of the 

parents. 

I. 

(a). Discoloration of the surface of the body, 
such as exdated in these cases, and even to a more 
intense degree, has been observed in many cases 
without the existence of any lesion admitting 
of adtnixtnre of the arterial and venous blood. 
Patency of the foramen ovale, and other free cora- 
munications between the right and left cavities 
of the heart, have also been recorded in which no 
blueneSB of the skin was present. Marked cyanosis 
has, on the other hand, been frequently observed 
in cases where the only morbid condition found 
after death has been either constriction of the 
orifice of the puhnouary artery, or some other 
lesion causing great congestion of the venous 
system . 

Armed with these facts, many authors, headed 
by Morgagni, Louis, Ferrus, and more lately by 
Dr. Stille, argue that cyanoKJs depends, not on 
the mixture of the venous with tlie arterial blood, 
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but solely on venous stasis, produced by contrao- i 
tion of the orifice of the pulmonary artery, or J 
other lesion producing similar effects. Other 1 
authors,'^' and with these I am disposed to agree, ■] 
attribute the discoloration partly to the admix- j 
tare of the venous and arterial blood, and partly I 
to the congestion of the right cavities of the heart I 
and the systemic venous system, which is the con- 1 
sequence of the lesion permitting the mixture. 
They at the same time admit that contraction of I 
the orifice of the pulmonary artery, and Hke causes H 
are, when very marked, capable of producing I 
general cyanosis. 

The intensity of the discoloration is also much ] 
greater, as pointed out by Dr. Chevers, in cases 
in which the venous congestion has existed since | 
birth, or from a tender age, on account of the 1 
probable greater dilatability and capacity of the ' 
vessels in early life. It is highly probable, in- 
deed, that the defective development of the heart 
seen in many of these cases is associated with a 
similarly imperfect condition of the blood vessels. 
The arteries in the case I have recorded were 
very thin in their coats, and it is quite possible i 
that the foetal condition of the vascular system i 
continued after birth. Newly-formed vessels are 
always delicate, thin, and transparent, and it may ' 

(S) Gintrao, Hopo, Walabe : Dteeata nf Beart and Lungs, Snd ei^tioa, I 
18G4; Spaer: Medical Timea and aamate, 3B&S, p. 41fi. 
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be that the persistence of these conditiona accouuts 
partly for the dusky colour of the surface, by ren- 

I dering the distension of the vessels more e-asy, and 

I the dark colour of the blood more visible. The 
condition of the skin has also a considerable 

I share in modifying the intensity of the colour. 
In all cases, T believe, where marked cyanosis 
exists, the skin is generally thin and dry, and 
the cutaneous exhalation almost, if not entirely, 
lost. Now, when we consider that a large amount 
of carbonic acid, and carbon in other forms, is 
constantly being given off by the skin in health, 
and that the stoppage of this respiratory function 
of the surface has been found in animals to pro- 
duce asphyxia, we can well understand the impor- 
tant part played in the aggravation of the cyanosis 

, by the arrest of this exhalation. 

The thinness of the skin also allows the dark 
blood filling its capillaries to be more apparent. 
In applying these facts to the cases before ub, 
we find, I think, that the view wliich attributes 
the cyanosis to the admixture of the blood, as 
well as to the venous stasis, is more consonant 
than any other view with the phenomena ob- 
Berved. In the little girl there was certainly no 
condition found in the heart, except the patency 
of the foramen ovale, to produce the lividity of 
the surface. This lesion, I consider, by per- 
mitting the passage of the blood from the right 
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auricle into the left, not only caused the mix-'j 
ture of the blood, but also produced more orfl 
less obstruction to the return of the blood froml 
the lungs into the left auricle, and thus caused,J 
secondarily, congestion of the lungs, of the right! 
cavities of the heart, and of the general sysoa 
temic venous system. The part played by thdJ 
congestion of the lungs in both these cases, waal 
well illustrated by the fact, that any increase J 
of this condition was always accompanied by a 
greater discoloration of the suiface. It had| 
been observed, also, that as long as a fall pn 
portion of blood be circulated through the lungSi] 
although this red blood be afterwards mixed wiUll 
an equal quantity of black blood in the heart, yet 1 
no great discoloration of the skin occurs : but 1 
the moment any congestion of the lungs arises to I 
disturb tliese proportions, we have, more or 1 
marked cyanosis. The condition of the heart in I 
the boy I am inclined to consider similar to that J 
found in the girl, with, however, a larger aperture I 
of communication between the auricles. 

The state of the skin in both cases has been I 
spoken of as thin and dry — so dry that the mother I 
says the children have seldom, if ever, perspired.'! 
This dryness of the surface, although probablyJ 
to some extent dependent on the circulation otm 
venous blood in the cutaneous vessels, nevertihe-| 
less T think, by stopping the exhalation of ih^ I 



PATENT FORAMEN OVALE. 



49 



hydro-carbonB and carbonic acid through the 

skin, reacted on its cause, and materially increased 

, the evil. The thinness and transparency of the 

I skin, too, allowed the large and numerous capil- 

I lanes to be more easily seen. 

(b). The temperature of the surface of the body 

} always found to be considerably lessened in 

I oases where the blood circulates in a venoua 

L condition. This we can readily explain by the 

■ifact that between the imperfectly oxidized blood 

rftod the surrounding textures, those chemical 

t changes cannot take place which require for their 

production blood containing a large proportion 

, of oxygen, and which result in the formation of 

animal heat. Naturally, then, in cyanosis, where 

this condition especially obtains, we expect to 

find the temperature of the surface of the body 

considerably lower than in health. Hence we 

i find, in the eases before us, a marked want of 

■ warmth of the surface. Tlie temperature of the 
r fingers in the boy was often found as low as 

64°, and the toes 59°, in a room where the ther- 
mometer stood at 58. The palms of the hands 
i and lower part of the fore-arm never showed 
I a higher temperature in the boy than 70° ; 
land on one occasion the temperature in Lis 
I mouth fell to 90°. The observations in the girl 
k accorded well with those in the boy; her surface, 

■ however, as might be expected from the less 
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marked cyanosis, being generally a degree or t 
higher. We have in cholera, under somewhi 
similar oircumstancea (viz., the circulation 
imperfectly arterialized blood, and the alma 
complete arrest of the chemical changes accon 
panying the disintegration of the tissues}) 
temperature as low as 70°, and sometimes even' 
lower. I cannot, however, recall at present any 
cases of cyanosis in which the temperature was 
so low as in the case of Cornelius H. This ; 
markable deficiency of the power of forming| 
animal heat in these cases, is to be accounted fffl 
by the conditions under which they labourec 
viz.: — 

Ist. The circulation of insufficiently oxidize 

blood through all the systemic veaselsJ 

2nd. The arrest of the respiratory functions c 
the skin, 

3rd. The mal-nutrition of the children cause 

by the deficiency of the supply of nutri-i 
tive food. 

The two former of these conditions were i 
more marked in ComeUus, in whom the tempei 
ture was lower. 



U. 

In remarking upon the physical signs found ( 
examining the sounds of the heart in these ( 
during life, our attention is arrested by the chi 
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racter, the position, and the variability in the mur- 
mur as heard in each. In the boy, the bruit heard 
synchronous with the first sound was fairly dis- 
tinct. It was audible chiefly with the latter half 
of the sound, and was heai'd loudest over the base 
of the heaii:, but was not heard either along the 
course of the aorta or the pulmonary artery. During 
the whole period of treatment it has always borne 
a direct proportion to the congestion of the lungs, 
id to the discoloration of the surface ; and 
lUnce, under the treatment, the circulation through 
the lungs has been more free, the murmur baa 
become fainter. In the girl the bruit was never 
heard with the same distinctness as in the 
boy, but gave rather the idea of a muffling and 
slight prolongation of the first sound ; but was 
i|llwayB louder in proportion to the pulmonary 
'congestion; and when this condition was least 
the murmur was inaudible. Its position corres- 
ponded with the base of the heart. In my clinical 
observations to my class, after I had observed the 
cases for some time, I attributed the production of 
these murmurs to patency of the foramen ovale. 
This opinion I also put forward in a paper read be- 
fore the Birmingham Branch of the British Medical 
Association. I was led to this diagnosis by the 
want of any evidence of the hypertrophy of the 
right ventricle, by the fact of the murmur not 
being traceable along the great vessels, and by the 
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faintneas and occasional absence of the bn 
all of which conditions I conceived to be more or 
less incompatible witli any constriction of the 
orifice of the pulmonary artery, the usual source 
of murmurs in these cases. Deficiency in the 
septum of the ventricles would, I considered, have 
caused the blood to flow from the left to the right 
cavity, on account of the greater power of the left 
ventricle; and any other considerable malforma^ 
tion of the heart would, I presumed, have caused 
much greater irregularity in its action. My views, 
as thus expressed, were singularly confirmed on 
examining the heart of the little girl after 
death. Repeatedly and carefully I investigated] 
the condition of all the valves and apertiu 
with the uniform result of finding no otli 
abnormal condition to account for the murm 
but the patency of the foramen ovale. TS 
perusal of Dr. Markham's case (vide Med. Ttmes 
and Gasette, April 4, 1857), which presented, in 
the condition of tbe foramen ovale, some resem- 
blance to the state found in the heart of the girl, 
confirms me in the opinion that the modification 
of the first sound in her case was caused by a 
murmur generated at the patent foramen. Let as 
consider briefly the conditions in this case favour- 
ing the production of such a murmur. We have a 
valve stretching across the foramen, and attached 
above and below in the left auricle, leaving an. 
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aperture, elliptical in shape, between its margin 
and the circumference of the opening. This aper- 
ture would be increased by any pressure from the 
right side, and proportionally decreased by a 
similar condition in the left auricle; the current 
of any flow of blood, therefore, would be rather 
from the right to the left cavity. The unusually 
developed condition of the Eustachian valve in 
this case, would, I conceive, direct the cuiTent of 
the blood from the inferior vena cava towards the 
[ foramen ovale, and this flow, impinging upon the 
' body of the valve, would increase the aperture, 
hand cause the valve to assume that tense condi- 
Ltion by which would be produced an open passage 
llor the blood from the right to the left auricle. 
I Any congestion of the right cavities would augment 
l this condition by dilating the opening still more, 
I and would thus favour the increase in intensity of 
I the mm-mur by the flow of a stronger current of 
I blood into the left auricle, while the opposite con- 
f dition of the right cavities would diminish it. The 
occurrence of the murmur, too, during the diastole 
of the auricles, and, therefore, synchronously with 
the systole of the ventricles, supports this view, 
ae pointed out by Dr. Markham. From these con- 
, aiderations, and also from the fact that repeated 
and careful examinations of the heart disclosed no 
other morbid condition capable of producing the 
bruit, I am constrained to agree with Dr. Mark- 
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ham in supposing that patency of the foramen ovale 
can, nnder certain conditions, produce a murmur 
with the first sound. The special condition pre- 
sent in this case, on which I am inclined to lay 
Btresa, was the existence of a well-developed Eus- 
tachian valve, by which the current was directed 
towards the patent foramen. Dr. Markham dwelt 
in his paper on the existence of a valve connected 
with the inter-aiiricular opening, which, by its 
tension and vibrations, generated the sound as the 
stream passed over its margin. The chief factor, 
however, in the production of the murmur was no 
doubt the passage of a rapid current of blood 
under considerable pressure from the over-full right 
auricle, through the patent oval hole, into tlie less 
distended left auricle. The blood stream in pass- 
ing through assumed the ]'et-like form called by 
Savart the veine Jiuide, and produced the murmur 
by its sonorous vibrations. 

The condition of the liver, as found on post- 
mortem examination, is, I consider, worthy of 
remark, as showing the efforts made by this 
viscus to supplement the action of the lungs, 
In all the lower animals a pretty constant rela- 
tion exists between the activity of the lung func- 
tions and the size of the liver. Whenever the 
lungs are inefficient, and fail to decarbonize the 
blood, we find a proportionate increase in the size 
and activity of the liver. In this case, from the 



PAT8OT POBAKHH OVALE. 



55 



defect of the heart's formation, and in consequence 
of this, from the inability of the lunga to perform 
their duty thoroughly, we have, through the cir- 
, oulation of venous blood in the systemic vessels, 
I an increased amount of docarbonization to be 
I effected by the liver, and therefore the hyper- 
1 trophy. The yellowish-green colour of the organ 
I was due, I think, to its activity, and reminded me 
[■ of the pecuhar colour, described by Weber, as 
I Been in the livers of frogs during the season of 
I their greatest activity. The dark colour of the 
I stools, and the occasional diarrhoea to which the 
I children were subject, were due, I believe, to 
I the large secretion of bile; and the jaundice 
[ observed in the little girl, before death, waa 
I owing to the arrest of this secretion, from the 
Lfeilure of the liver to respond to the extra call 
Kmade upon it dimng the broncMtic attack. 

in. 

The symptoms presented by the nervous system 

■in cases of cyanosis are not often so well marked 

1 in these cases, according to many observers ; 

lome authors,"" indeed, go so far as to assert that 

ihere is usually no impairment of the intellect. In 

fthe cases before us, the dull and stupid expression 

Vof the countenances of the children was reraark- 



(S) Tide Fuller on Diieatei of tkt Chest, article "Cjanotia." 



ON CYANOSIS FEOM 

able, and the diminished intelhgence was found tol 
be much greater in the case of the elder, in whom 
the cyanosis was the more intense ; while in thdl 
girl, whose colour was never so bad, the intt 
lectual development was much higher. All tlial 
children thus born {i.e., cyanotic) were, according^ 
to the mother, very stupid ; and the one who lived 
to be six years old never spoke or walked. From 
what we know of the effects produced by the cir- 
culation of venous blood through the brain, 
want of intelligence, as exhibited by these chil-a 
dren, does not appear unaccountable. Sir Bei 
jamin Brodie, in his Psychological Inquiries,'* 
when speaking of the circulation of venous blooi 
in the brain : — " The dark-coloured blood, if it haafl 
once been transmitted to the brain, even for twoJ 
or three minutes, leaves an impression on it, froin 1 
which it may not recover for half an hour, or evOTtJ 
longer." And again, in the next sentence bul 
one, he says : — " In fact, the dark-coloured blow 
transmitted to the brain operates as a narcoti 
poison." This recalls to our mind the fact thi 
Dr. Snow laid down the great law that narcotisi 
is but suspended oxidation. It is, from t 
siderations, natural to suppose that the constant 
circulation through the brain, of blood deficienfrl 
in oxygen, must materially affect the intellectual j 



(1) Page 122, Bccoiid (K 
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development. In a case, however, published by 
Dr. Richardson {vide Medical Times and Gazette, 
December 22, 1860), the intellect was remarkably 
clear. From a perusal of this case, I am rather 
led to think that the mental clearness was due to 
the fact that there had been no great interference, 
during the gi'eater part of life, with the functions 
of the lungs, and that, therefore, the exhalation of 
I carbonic acid and the absorption of oxygen took 
I place freely. ^VTien these conditions are not ful- 
filled I believe that more or less disturbauce of 
the intelligence will always result, and that in all 
cases of marked cyanosis the intellectual powers 
will always bear a strict proportion to the quan- 
tity of oxidized blood which reaches the brain. 
The irritability of temper we may, I think, 
attribute, with justice, to the disturbance of the 
brain functions, consequent on the circulation of 
. venous blood ; and to the same cause, acting on 
I the cerebro- spinal system, is to be placed, partly, 
the inability exhibited by the little boy to walk, 
and not solely to malnutrition of the muscles. 
The other symptom — viz., the twitchings of the 
I muscles — which so often disturbed the sleep of 
I these children, wo may fairly attribute to the cir- 
culation of black blood through the muscles ; 
muscular spasms being known to frequently occur 
under such conditions. 
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IV. 

In all systematic works which devote a chapte 
to this peculiar disease, the merely palliative chj 
racter wliich the treatment is obliged to assun: 
on account of the incurable nature of the 
formation, is justly noticed. But after the recom- 
mendation of Buch remedies as are likely to benefit 
the paroxysms of difficult breathing, palpitation, 
Ac, we are told "that the temperature of the 
skin" must be "maintained by warm clothing, 
moderate exercise, and friction ; and that of the 
body, generally, raised, if the stomach be not dis- 
oi'dered thereby, by the free consumption of oil, 
fat, gum, and other aUmenta of respiration." '"' 
In the early treatment of these cases I followed 
the principles generally laid down, but failed to 
obtain any satisfactory result with regard to the 
increase of the temperature of the surface. Tliis 
is not, I think, to be wondered at. Tor I 
cannot see how any benefit is to be derived 
from the addition of carbonized materials to 
blood already laden with carbonic acid. The 
congested state of the lungs, consequent on the 
malformation, prevents these organs (already 
overworked) from making any effort to obtain for 
the blood that amount of oxygen essential for the 
production of heat by the combustion of such 



(5) Vidf Wolshe, DUtasei of the Btart, pago 436, fonrth editiao. 
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carbonized food. Such treatment can afford no 
benefit; for unless we can at the same time 
guarantee an equivalent increase of osygen, the 
additional carbon only aggravates the evil. We 
Cannot look to the lungs to absorb for us their 
extra quantity of oxygen from the air, and, 
therefore, I submit, we must either feed the 
body with this element, by affording to the lungs 
air containing a larger amount of oxygen than 
exists in the atmosphere, or supply it through 
the stomach, by the administration of sucli 
drugs aa will afford, by their decomposition, free 
oxygen to the blood. To use a homely illus- 
tration — the smouldering embers in the fireplace 
of an ill -ventilated room are soon extinguished 
by the free addition of fuel ; but by the addition 
of fuel in small quantities, and the admission of 
s copious draught of air, the dying ashes are 
Boon kindled into a genial blaze. I adopted the 
latter of the two alternatives pointed out, in my 
treatment of these children ; and at first tried to 
fulfil the indication by the administration of chlo- 
rate of potash, hoping that by the decomposition 
of the salt its large proportion of oxygen would 
Ijo absorbed by the blood. The success which 
attended the use of this drug was satisfactory ; 
and I continued it for some time, during which 
period the colour improved, and the temperature 
tose several degrees. This success confirmed me 
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in the opinion that this was the rational treatmentg 
and induced me to substitute for the chlorate c 
potash a more powerful oxidizing agent, the pei^* 
oxide of hydrogen (HOj), introduced by Dr. B. W"J 
Richardson. At first, as I gave this remedy j 
small doses, it acted little better than the chloratog 
but from the moment that I gave it to the boy i 
fair doses, his appearance changed. The colour o 
the face, which was before very cyanotic, became a 
much brighter as to be but slightly darker th^ 
natural ; and his cheeks assumed, in place of a violel 
blue colour, a dusky reddish hue. His eyes, whid 
before were dull, heavy, and expressionless, cleara 
and brightened, and followed with evident intere^ 
the movements of a stranger, and at once fixed oil 
attractive objects. His breathing before laboure< 
became much easier ; his appetite improved ; an«K 
the twitchinga of the muscles ceased. The sldnj 
before always dry, became soft, and on the body] 
frequently moist. Above all, the temperaturt 
rose to be, on an average, between the fingeraJ 
82° ; between the toes, 73° ; and, in the groin, 91' ;l 
on one occasion the fingers were 89°, All the ol> 
servations were taken in rooms varying in tem-d 
perature from 63° to 64°. When the mothOT^fl 
from domestic causes, was prevented bringing hoi 
child to the hospital, and the administration i 
the remedies ceased, the child relapsed almost tol 
its former condition. The drug is, however, now 



E. 61 

constantly given in eiglit minim doses, three times 
a day, with a drachm of cod-liver oU twice a day, 
with the beat effecta. The child has improved 
both physically and mentally. When I last saw 
him (June 6th) he was playing with some toys, in 
which he evidently took a lively interest. The 
cyanosia was scarcely perceptible, the only pecu- 
liarity striking the observer being a slight bluenesa 
of the lips. His mother told me that he had made 
attempts, of late, to speak ; and he can now utter, 
with tolerable distinctness, two or three words. 
His stools are much better in colour. His appetite 
is good. The liver still continues enlarged and 
active. The paroxysms of passion still often recur ; 
but his colour is, by no means, as dark as formerly 
during their continuance. The temperature of 
the surface still continues to average the same as 
I stated above — the only parts ever feeling cold 
I being the toes. The continuance of the adminis- 
i tration of the remedy will, I think, be attended - 
with still further improvement in the child's state, 
I as the blood becomes more normal in its character 
I and circulating through the different organs in a 
f more highly osidized state, enables them to per- 
F form their functions more naturally, and, there- 
I fore, more perfectly. The great success which has 
I attended this treatment, and the retrogression in 
> the child's state which marked its temporary ces- 
sation, are, I think, the best proofs I can offer of 
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its physiological correetnesB. The peroxide ofi 
hydrogen will, I doubt not, prove a valuablftl 
addition to our Materia Medica. Its action i 
this case leads tne to rank it as one of the bestnJ 
if not the best, oxidizing agent, we possess foe-a 
internal administration ; and I believe its use i 
be found to be attended with great benefit in i 
diseases marked by deficient oxidation. 



The antecedent history of the children and * 
the parents affords many interesting and eingulc 
peculiarities. The more striking of these I ■ 
merely enumerate. They are : — 

(a) The near relationship existing between tha 
parents — first cousins. 

(b) The rheumatic fever from which the motha 
suffered shortly before her marriage, and whiclK 
probably affected her heart. 

(c) The absence of any evidence of heart diseai 
in either parent. 

{d) The peculiar cardiac symptoms whicli i 
tended the gestation of each cyanotic child. 

(e) The number of children bom with cyanoaa^B 
— five out of seven. 

(/) The production of two healthy childreifel 
between the diseased ones — viz., the second and ■! 
fourth — both still alive and free from all sigi 
of malformation or disease of the heart. 
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POSTSCRIPT. 

While the two children whose cases suggested 
the above remarks were under observation, the 
mother again became pregnant. During the 
period of gestation she frequently complained 
to rae of heart symptoms, and predicted that the 
child she carried would, as in previous instances 
when she had been similarly troubled, be bom 
blue. I frequently examined her heart, but de- 
tected no abnormal sound ; occasionally its action 
was rapid and weak, and onco or twice her pulse 
was slightly irregular. These conditions, however, 
were not at all constant, and only came on now 
and then. At the full time she was delivered, 
and a few days afterwards I saw the child. It 
was distinctly cyanotic : not so much so, however, 
as the little boy. I watched the child for some 
months, and towards the end of the first month 
the cyanosis became less marked, and when it was 
two months old there was no trace of it left. 
Soon after this the parents left Birmingham, and 
I lost sight of the family. This last case I regard 
as an instance of recovery from cyanosis, possibly 
by closure of the patent foramen ovale. In this 
child's heart no murmur was heard : there was 
occasional dyspncea during the period the child 
was under observation, and then the cyanosis was 
most marked. The lips and mucous membranes, 
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Up to the end of the first month of life, ' 
distinctly bluish ; the extremities mottled and blui 
were with difficulty kept warm. TheseappearanceflJ 
gradually lessened; the child throve, and as tbefl 
circumstances of the parents had improved, : 
ceived more care than bad fallen to the lot of its 
predecessors. When I last saw it (at four months) 
it was free from all duskiness of its mucous 
membranes, well nourished, and fairly intelligeni 
looking. 



As difference of opinion still exists in son 
quarters as to the possibility of a murmur beinj 
produced by patency of the foramen ovale, 
append a case which has been published by myJ 
friend and colleague. Dr. Mackey, of this tow 
who, aa a student of the hospital, had observi 
with me the cases narrated above, and had hen 
from time to time my clinical remarks thereoiK 
I had the opportunity of attending the j?08ft| 
mortem examination in this case, and of veri^ 
the absence of any condition in the heart or gra 
vessels capable of producing a murmur except t 
patent foramen ovale. 

"A female child, five months old, was broughl 
as an ou,t-patient to the Children's Hospital i 
October 23rd, Its face and extremities were ( 
dusky colour; it bad cough, hurried breathing 
and much palpitation, and a distinct murmur witi 
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the first Bound over the heart. I did not ascertain 
whether this was propagated or not up the great 
vessels. The chikl had been dark-coloured from 
birth, and had had convulsioDS at intervals. It 
did not seem colder than others. The mother 
was not strong. She had suffered during preg- 
nancy from palpitation and fuintings, and at the 
seventh montli had fallen down stairs. The child 
was born at the full time. She had two othw 
children, healthy ; and she had no cardiac disease. 
The child was ordered an erpectorant and stimu- 
lant mixture, and I saw it once more and verified 
the presence of murmur. A few days afterwards 
it died in convulsions. On the following day I 
made a post-vmrtem examination, at which Dr. 
Foster was present. The fontanelle was not 
closed. The abdomen was distended. The chest 
was markedly cone-shaped, the apex being at the 
neck. The surface was not so dark as during 
life. On opening the thorax, the lungs were in 
part pink -coloured and healthy ; in part dark and 
collapsed. The pericardium contained more than 
the usual quantity of serum. The heart waa 
I larger than normal, but in its ordinary position. 
The right cavities were larger than the left, and 
contained clots ; tlie left were empty. The walls 
of the right ventricle were somewhat hypertrophied. 

Etic and pulmonic valves were healthy, 
lined carefully the orifice of the pulmonary 
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artery, and there was no contraction about it ; on 
the contrary, it was, if anything, larger than usual: 
it was so far larger than the orifice of the aorta 
that it admitted my little finger readily to the 
second joint, whilst the aorta admitted the same 
only to the first joint. The foramen ovale was 
patent, admitting a goosequill above the edge of 
its imperfect valve. The Eustachian valve was 
well developed. The liver was large." ^^^ 



(6) British Medical Journal, vol 2, p. 666. 1871. 



III. 



ON THE USE OF ETHER IN THE TREATMENT 
OF PHTHISIS. 



MoDEBN research is daily maldog it more certain 
that, under the term Phthisis, we have hitherto 
grouped together a number of pathological con- 
ditions which differ widely in their finer features. 
But, although the microscope and the scalpel have, 
for 8ome time past, been busy in defining the dis- 
tinctive characters of these different pathological 
conditions, the work is as yet so far unfinished, 
that, for convenience sake, wo still include under 
the term Phthisis many cases which tlie more 
accurate pathology and the more exact diagnosis of 
the future will enable us to differentiate. In this 
wide sense I use the term Phthisis in this paper ; 
and I have the less scruple in so using it, because 
I believe the diseases comprehended under this 
term, have, as one of their earliest conditions — 
almost, I might say, as their essential primary 
phenomenon — a perverted nutrition, from which, 
as the J'om et origo viali, aU the later phenomena 
Errors of nutrition form the starting 
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many 



diseaBes, that it ia not : 



probable we shall have to investigate 1 
phases of these nutritive disorders with more 
penetrating scrutiny, before we discover the subtle 
causes which determine the varied results of 
inflammatory cell-growth — to cite an extreme in- 
stance, to learn why in one case cancer and in 
another tubercle is produced. 

The general acceptance of the doctrines of cell- 
pathology has made us too solidistic in our views. 
We have all been too busy watching the results of 
tissue irritation, and observing the changes in 
tissue elements produced by irritation, to give 
much attention to anything else. However in- 
dependent of the blood the origin of the inflam- 
matory process may be, the tissues can only grow 
and their cells proliferate in proportion to the 
quantity and quality of the blood supply. The 
individual cells are not each independent centres 
of action, they must depend on the pabulum which 
the nervous and circulatory systems permit them 
to receive. The influence of the quaUty of this 
pabulum in modifying the products of tissue- 
change has been too generally overlooked. The 
products have been described with the greatest 
accuracy, but the conditions which favour the 
occurrence of this product or another, and which 
predispose certain tissues rather than others to 
inflammatory cell growth, have been neglected. 
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It is surely reasonable to suppose that the 
chemical character of the new growth, will be in 
close relation to the chemical character of the blood 
supply, and that the same relation between blood 
and tissue will predispose certain organs to the 
inflammatory process. In the case of those lung 
changes which we group together under the term 
Phthisis, we should expect to find a certain chemi- 
cal similarity between the diseased products in 
the lung and the constitution of the blood. 
Analysis after analysis of tubercle has been made, 
I with the constant result of showing that it is a 
highly albuminous product. These analyses have 
Y not been confined to what we now call true tubercle, 
I but have embraced the various forms of tubercle 
[ described by the older authors, many of which 
we now know to be simple inflammatory products 
derived from the tissue elements of irritated lung. 
The analyses are on this account all the more 
valuable for ray purpose, inasmuch as they show 
that the inflammatory process in lung tissue de- 
mands a large <iuantity of albuminous material 
for the development of the products which charac- 
terise pulmonary consumption. Now, it has long 
been a matter of remark, that the digestive changes 
which precede the occmTence of Phthisis are dis- 
I tonguished by a special inability to digest fatty 
li^od, while the digestive power over albuminous 
ivoatter is unimpaired. The consequence is ob- 
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vioiis : the albumen is assimilated in 
albuminous tissues, such as compose the lungs, 
find plenty of fuel in the blood t-n supply their 
inflammatory growth, whenever the slightest irri- 
tation excites ceU proliferation. That digestive 
changes which favour the assimilation of a rela- 
tive, or actual excess of albumen, should, through 
a highly albuminous blood, predispose to inflam- 
matory growth in albuminous tissues and aid the 
formation of albuminous growths, appears to me 
a rational hypothesis, and one pregnant with 
suggestions for the successful treatment of pul- 
monary consumption and allied conditions of 
mal-assiraUation . 






The disorders of digestion associated with 
monary consumption have long been known to 
the profession, but it is only of late years that 
they have attracted special attention. Numerous 
independent inquiries have all ended by pointing 
to the difiiculty of assimilating fat as the constant 
characteristic of the dyspepsia of Phthisis ; and 
statistical observations tell that, in at least 75 
per cent, of consumptive patients, this defective 
assimilation occurs. Adding this fact to others, 
such as the early and rapid disappearance of the 
fat stored in the tissues, the development of the 
inability to digest fat, antecedent to the looal 
lesions, and the marked improvement 



cne looain 

1 



ra THE TBBATXSNT OF FHTHIBIS. 



71 



in patients when the digestion of fatty matter 
is restored, we have, I think, evidence strong 
enough, in the absence of any more precise in- 
dications, to demand tliat otir first efforts should 
be directed to improve this state of defective 
assimilating power. Some years ago, Mr. Jonathan 
Hutchinson, writing on this subject, said, " Ex- 
ceptions undonbtedly do occur, but, as a general 
rule, it might probably be safely laid down that 
the severity of the tubercuhir dyscrasia is measured 
by the difficulty with which cod-liver oil is borne, 
The need for that remedy is mostly in exactly 
inverse ratio to the facility with which it is 



The greatest step made for many years in the 
treatment of consumptive patients was the intro- 
duction of cod-liver oil; and Dr. Hughes Bennett, 
to whom we owe this great boon, expressly states 
I ** that the great obstacles the practitioner has to 
I contend with are the dyspeptic symptoms."'*' In 
cod-liver oil was found a form of fat which could, 
in many cases, be digested even by the impaired 
organs of consumptives ; but the next step, viz., 
the search after some means of augmenting the 
secretions which are specially devoted to the 
digestion of fatty matters has been hitherto neg- 

(1) **Od the fnrtn ot Dyipopiia which odnn procodea and nttends 
Vbtiuma."— Medical Timei and GaietU, vol. i, 18S5, p. 383. 
^L (2) The Patholosi) and Trmtmimt of Putmoniiri/ Coamtmptvm, Snd 
^E fditioii, p. 114. 
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lected or unsuccessful. The difficulty with which 
the remedy is borne by many consumptives, arises 
in part from the nauseous flavour of the oil, but 
more especially from the defective assimilation of 
all fatty food, which characterises so large a pro- 
portion of these patients. The abhorrence of all 
fat, which so many consumptives express, makes 
it of very little use to order the remedy without 
first taking means to insure, not only its tolerance, 
but what 13 much more important, its digestion. 
This has been generally insisted on in theory, but 
I am afraid, nevertheless, generally neglected in 
practice; and cod-liver oil has been prescribed for 
years, and is still being prescribed, without due 
reference to the power of the patients to assimilate 
it. To pour oil into a patient's stomach, withool 
at the same time taking measures to insure i 
digestion, has always appeared to me a crude \ 
of therapeutics. Its simphcity has, it would b& 
recommended it to the roiitinist ; for there '| 
probably no single remedy used in any diset 
with 80 little preliminary inquiry into the cod 
ditions favourable to its action. The attention ( 
prescribers has been too much directed to maskj 
the nauseous flavour — to tricking the stoai 
into accepting the drug, and too little to 
treatment of that morbid condition of the digi 
tive fluids, of which the horror of fatty food \ 
simply the outward expression. In Phthi 
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more than in any other disease, we meet with 
this inability to digest fatty articles of diet as a 
symptom demanding our attention, and often per- 
sisting in spite of our most elaborate therapeutical 
formulae. A sense of the unsatisfactory resources 
at my command wherewith to combat this symp- 
tom long ago impressed itself on me, and made 
zne dissatisfied with the formal therapeutics which 
prescribes cod-liver oil as the routine remedy for 
all consumptives, without any sufficient prelimi- 
nary inquiry into their ability to digest it. 

The reform of this practice appeared to require 
a careful search into our knowledge of the diges- 
tion of fat, and a further search for some agent 
capable of influencing the secretions of those 
glands which are specially devoted to assimi- 
lating fatty food. For a long time it has been 
known that the digestion of fatty food is per- 
, formed in the upper part of the small intestines, 
and that the secretions of the pancreas and duo- 
denal glands, which are poured forth to meet the 
food as it leaves the stomach, have a special trans- 
forming power over the fatty constituents of our 
diet. To these secretions therefore, we must 
look for assistance in the treatment of phthisical 
patients by cod-hver oil, for on tho action of 
tttese glands must the assimilation of the remedy 
depend. And such healthy action can scarcely be 
supposed to co-exist with the inabihty to digest 
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fat, which is so frequent in the disease undea 
notice. As Bernard has shown, the chief 
these glands (the pancreas) is most sensitive \ 
nervous influences, ceasing to form a healthy 
secretion under very slight irritation, and 
under emotional influences. This fact, taken 1 
gather with our knowledge of the peculiar c 
racter of the dyspepsia of Phthisis, justifies tb 
assumption that the pancreatic secretion is ( 
turbed. Not long since, Dr. Dobell, holdinj 
these views, made some experiments with 
creatic emulsions of fat and pancreatine, whiolq 
supported this interpretation of the phenomena; 
and showed titat fat when emidsified is moK 
readily digested than in any other form. In 1 
paper I have, however, to propose a mode i 
treatment which should, I think, in all cases | 
cede the use of such remedies as pancreatic emu 
sion, because it aims at remedying the disorderJ 
not by artificially supplying the defective secre-fl 
tion, but by stimulating the glands to a renewal 
of their healthy action. Instead of throwing into 
the system a siibstance which may be yet formed 
in physiological quantities, it endeavours to pn 
mote the normal flow of pancreatic juice. 

The drug which gives us this power is Etht 
and I now propose to lay before the meeting* 

(3) Tbii p&per was read at the Heeticg of tha Britiah Med 
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the evidence of its physiological action, and after- 
wards to apeak of its therapeutical effects. I had 
long sought, and sought in vain, for Bome means 
of acting on the pancreas in the treatment of 
Phthisis, till one day, two or three years ago, 
when reading Claude Bernard's elaborate investi- 
gations of the properties of pancreatic juice, I 
found the long looked for clue ; stated, indeed, so 
simply, and brought out in successive observa- 
tions and experiments so clearly, that it has ever 
since been a matter of surprise to me that no pre- 
vious reader should have seen the importance of 
the facts to practical medicine. In the following 
extracts, I lay before you the evidence of our 
greatest living pliysiologist on tlie mode of stimu- 
lating the secretions of the pancreas. The first 
passage which arrested my attention was the 
following, which occurs in Bernard's Lei^om de 
Physiohgie Experiment at^ appliqiiee a la Medecine, 
tome ii, p. 226. "The nervous influences which 
directly excite the secretion of the pancreas are 
much more difficult to determine than those which 
act on the salivary glands. In a dog, with a tube 
fixed in the pancreatic duct, I have galvanised the 
solar ganglion of the great sympathetic without a 
result, clearly showing any modification of this 
secretion. But I have seen ether introduced into 
the etomack determine soon afterwards a consider- 
able Jlow of pancreatic juice." This statement was 
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so clear and unmietakable, that I at once pro- 
ceeded to search in Bernard's other works for 
its confirmation. From his XcfOHS sur lee Effett 
des Substances Toxiques et. Medicamenteuses, LegoB 
29, p. 426, I extract the following: **I would 
remind you only of the influence of ether on the 
intestinal secretions. Ether ia reduced to a vapoai 
when introduced into the stomach, and may i 
tare it.'*' When, however, this accident does i 
occur, then may be noticed a vascular congestion 
of all the digestive tracts, but this congestion 
never attains to inflammation. At the same t 
the secretions are rendered active and the rapidity 
of absorption is notably augmented. These last 
effects suffice to establish the non-inflammatoiy 
character of the congestion of the mucous mem':^ 
brane, for it is known that on an inflamed su: 
the secretions are dried up and absorption 
comes more difficult. . . . The turgescenoj 
of the mucous membrane of the intestine, i 
AB the Mquids secreted, present the same chart 
ters when produced by ether as when they i 
caused by their normal excitant — food. In ( 
paring the pancreas of an animal, opened fastin 
with that of an animal opened during the proc« 
of digestion, a great difference of colour, due 1 
the difference of vascularity, ia observed. 
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the adminiHtration of ether the pancreas becomes 
red and turgescent, as it ia during digestion, and 
its secretory function is proportionally increased 
by the afflux of blood. I hare accordingly been 
able to avail myself of this procedure to obtain 
pancreatic juice. Normally, this fluid issues by 
drops more or leas frequent, but when a little 
ether is given to an animal having a pancreatic 
fistula, the discharge is seen to become more 
abundant, without the secreted liquid having lost 
any of its physico-chemical characters." Demon- 
strating these facts to his class, the Professor 
continues : " Here is a rabbit upon which we will 
show you this increased secretion under the in- 
fluence of ether. By the procedure already de- 
scribed we lay bare the pancreatic duct, and into 
it we introduce a small silver tube ; you perceive 
the intestines of the animal rod, very vascular, 
and containing ether in vapour; the animal has 
received into its stomach 5 cc, which were im- 
mediately vaporised and diffused in the stomach 
and intestines. The animal ia lying on its left 
Bide, and ia in a state of complete ansBsthesia : 
this effect is very easily obtained by giving ether 
by the stomach in the case of rabbits, but with 
more difficulty in the case of dogs, as you know. 
The tube which we have introduced into the pan- 
creatic duct evidently gives passage to a very 
active flow of pancreatic juice, while in the 



78 ON THE USE OF ETHEK 

ordinary conditions the liquid flows drop by drop 
with much leas frequency, I would remind you 
again that when the pancreatic juice flows in 
greater abundance it becomea more liquid and 
more watery, a condition which is not a con- 
sequence of the administration of ether, but one 
which occurs in the physiological state. Ether 
we have seen increases the absorption of ft 
matters, which it reduces to a state of very fine 
division, and brings in contact with a more abun- 
dant secretion of pancreatic juice. In this way it 
produces a very marked white injection of the 
lacteals. Ether enables us to demonstrate on 
the living animal that the pancreatic juice alono 
emulsifies fat : a demonstration difficult in 
ordinary conditions of digestion, on account 
the time it requires and the sources of error 
which the pathological state caused by the op< 
tion may give rise. If two rabbits are taken as 
young as possible, and then the pancreatic duct 
tied in one of them, and into the stomachs of both 
a solution of fat in ether be injected, there will 
seen, on afterwards opening theae animals to^ 
gether, that in the rabbit whose pancreatic duct 
was tied the lacteals contain only transparent 
lymph, whUst in the other rabbit they are fiUecl 
with a milky lymph," 

In another place (p. 422} summing up i 
suits of hie experiments, and alluding first 
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effects of ether in promoting absorption of fatty 
matters, he says: — "Finally, in our experiments, 
the injection of the lacteals is due to the abundance 
of the pancreatic secretion, and to the extremely 
fine state of division of the fatty matters which 
occurs in the intestine. It is due, also, to the 
absOTbiiig power having been augmented bi/ the ether. 
This activity of absorption has been observed in 
the case of several poisons. We have already 
mentioned that the combination of ether with 
poisonous doses of strychnia and nicotine produce 
death more rapidly on the animals on which we 
experimented. The action of ether introduced 
into the digestive organs is, therefore: — 1. To 
stimulate all the intestinal surface. 2. To stimu- 
late the secretions which are poured into the in- 
testine. 3. To modify and decidedly increase the 
absorbing power." 

If necessary, I might multiply these extracts 
still more ; but enough has, I think, already been 
quoted from the works of our greatest modem 
experimental physiologist to teach us the physio- 
logical action of ether. This action is twofold : — 

1. It stimulates the pancreas and glands of the 
duodenum to pour out their secretions freely, and 

2, at the same time, it facihtates the absorption 
of those very substances which these secretions 
are designed to digest. In other words, ether not 
only increases the secretions required to digest 
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fats, but promotes the absorption of these : 
when digested. Can any physiological action '. 
more clear, or any experimental proof be moid 
satisfactory for the end we have in view ? 



I now come to the second part of my taskfl 
namely, the therapeutical application of the fopt 
going facts. Having found, aa I considert 
sufficient evidence of the special action of ethoj 
on the pancreas, I determined to test the value ^ 
the discovery by administering ether in all ■ 
characterised by inability to digest fat. In i 
out-patient departments of our hospitals, 
such cases occur, which are generally classed i 
dyspepsia. Many cases of neuralgia are also to I 
met with in which a most decided improvemca 
follows the increased power of absorbing fatt 
food. To both classes of patients I gave etha 
sometimes in combination with cod-liver oil, son: 
times alone before meals. The results were mo( 
satisfactory ; the oil was digested more easily, e 
the nutrition of the patients greatly improve! 
Of these cases I shall speak more fully on a futi 
occasion. I next ordered ether in mixture to i 
my phthisical patients at the General Dispensary 
selecting the Dispensary for my investigations^ 
rather than the Queen's Hospital, because all thoM 
patients were out-patients, and consequently eii 
posed to no new and favourable conditions y 
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the experiment was being tried. The patients 
being also of a somewhat better class than those 
attending the hospital, were not, as is bo often the 
case in our large towns, struggling to combat a 
mortal disease while suffering from the effeotB 
of disease's chief ally — improper and insufficient 
food. For some months I pursued the treat- 
ment, seeing a verj large number of consump- 
tive cases, to all of whom ether either alone 
or in conjunction with cod-hver oil was ad- 
ministered ; and the good effects were so decided, 
that I determined to investigate the subject 
more methodically, and to keep a careful record 
of each case. The good results observed in this 
prehminary inquiry were a return of the power 
of taking oil and fatty food, which had been pre- 
viously distasteful or liad even excited eickness : 
increased appetite, improved general nutrition and 
increase of weight, diminution of cough and ex- 
pectoration, and cessation of night sweats. The 
general impression produced in my mind was so 
fevourable, that I began my more exact inquiries 
with much confidence. In my first cases the ether 
was given as follows : 

E PotaSBffi Bicarb. Z'bb — JiJ. 

tActdi Hydrocyan dil. inin. lij — xvj. 
Spt. Etheria Siss — 3iij- 
Aq. ad 5^^- Misce. 
5j ter in die snmat. 
iture I still use extensively, and find it 
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one of the best, if not the best method of giving 
ether. The ether was afterwards added to cod- 
liver oil, the JEtker Funis of the Pharmacopoeia 
being used, about ten minims (9.259 min.) being 
added to every two drachms of oil at first, aftoi^ 
wards fifteen and twenty minima being occa- 
Bionally given in the same quantity of oil.'^' In 
some cases the ether was administered in water 
alone, and taken a short time before the oil. 
The effects were similar in all cases. In hospital 
practice, for convenience sake, and on account 
of its power of masking the unpleasant properties 
of the oil, I now generally give ether raised with 
cod-Uver oil, in the proportions mentioned, while 
in private practice I prefer the use of the mixture 
mentioned above, or the administration of the 
spirits of ether (min. x to xxx) in water, a 
minutes before or after the oil is taken. For pri* 
vate patients the etherised oil may bo flavoured 
with oil of lemon and glycerine. A still pleasanter 
preparation is an etherised emulsion of cod-liver 
oil, which Messrs. Southall of Birmingham, have 
prepared for me. 

In my second and systematic inquiry, I treated 
fifty cases taken as they presented themselves 
at the Dispensary, each patient being carefiUly 
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exammed on admission, and at least once every 
fifteen days during treatment. A brief record 
was kept of the progress of each case ; but, from 
former experience, I determined in this inquiry 
not to accept the statements of the patients them- 
selves as evidence of improvement, but only to 
consider those patients better in whom the result 
of a physical exploration of the chest, in addition 
to decided increase in weight, confirmed the state- 
ments made. I therefore weighed every patient 
once a week. As it would be impossible to give a 
record of each case in a communication such aa 
the present, I must confine myself to a brief state- 
ment of the results obtained in the fifty cases. 

Sixteen were admitted in the first stage of the 
disease ; nineteen in the second ; and fifteen in 
the third stage. 

Of the sixteen in the first stage, seven im- 
proved in general symptoms and in physical signs, 
gaining on an average 7^ lbs. each ; five remained 
stationary, all gaining weight slightly ; and only 
four became worse. 

Of the nineteen cases in the second stage, six 
improved in all respects, gaining, on an average, 
about 8 lbs. each, two cases gaining 1441bs. and 
1 lbs. respectively ; six remained stationary ; and 
seven became worse. 

Of the fifteen cases in the third stage, seven 
improved, gaining, on an average, about 5 lbs. 
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each ; 6ve remained stationary ; and three be< 
worse. 

Of the total fifty cases, twenty improved, six- 
teen remained stationary, and fourteen became _ 
worae. ■ 

Six of the cases treated, in no instance for ifl 
leas time than three months, and observed over 
a period of many months, retained their weight ; 
were troubled by no bad symptoms, and maintained 
the improvement in their physical signs. Only 
one of these was observed over a less period than 
fifteen months, three were under observation ovea 
two years, and two over eighteen months. Tha 
cases may be considered, I tliink, examples of t 
arrest of the disease ; for the patients have i 
turned to their ordinary avocations, and are able • 
to earn their livelihood untroubled by their former 
symptoms. The only other remedies used in these 
cases were croton oil ointment, as a counter- 
irritant, Dover's powder occasionally to reUeve 
the cough, and, in a few cases, a little linctos.^ 
morphiae.. 

As cod-liver oil was administered as well ) 
ether, the objection may very naturally be i 
tliat the improvement was due to the use of the o 
For my own part this objection has not muoli 
value, for I had long used oil largely without 
obtaining any results at all equal to those stated. 
In order, however, to meet this objection, the 
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ether was stopped in ten instances, and the oil 
continued ; six times there was a fall in weight 
during the following three weeks. In one case 
the patient, who had taken ether for some two 
months, continued to gain weight. In the three 
other cases the gain ceased, but was again ob- 
served in these patieuts, as it was in all, when 
ether was again administered. 

These results are not only instructive, as show- 
ing the effect of ether in increasing weight, but 
also as showing that the digestion of fatty food 
is restored to its normal state, in many cases, 
after a long course of ether. In the cases which 
have done best under treatment, that is, the cases 
which I think we may consider instances of 
arrested Phthisis, the power of taking fats, which 
was at one time much impaired, has returned, 
and the gain in weight has been maintained over 
a period of many months. I may here also add 
I that in all tlie fifty cases there had been marked 
wasting before my treatment was adopted, in at 
least half the cases, cod-liver oil notwithstanding. 
Many of my patients have over and over again 
expressed their preference for the etherised oil; 
, and many who have been unable to retain ordinary 
oil when taken, have been able to use etherised 
oil, not only without disagreeable symptoms, but 
almost with pleasure: "to drink it from the 
bottle," as some have expressed it. Not many 
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days since, in visiting my patients in the Greneral 
Hospital, I noticed that the shirt of a strumous 
child, for whom I had ordered cod-liver oil on 
admission a few days previously, was badly stained 
with the remedy. I inquired if the oil had bi 
spilled, but learned from the nurse's reply thi 
the child always rejected a greater part of the 
oil. This had not been mentioned to me before 
as the nurse thought it well to persevere with the 
drug. The ordinary oil was changed for the 
dose of etherised oil, and with the best eff( 
The oil was no longer rejected, the very 
dose was retained, day after day the child's 
pearance improved, and his appetite increasi 
Such cases constantly occur among my oab*j 
patients, and when the etherised oil does not 
once agree with the stomach, a few doses of 
mixtiu-e containing ether will almost invarial 
give the patient the power of taking the 
without any feeling of discomfort. 

In advocating a new method of treatment, it 
satisfactory to be able to appeal to confirmatory.! 
evidence. It gives me great pleasure, in thoj 
present instance, to be able to call as a witness 
behalf of my views. Dr. B. L. Fox, of Clifton, 
wliom I mentioned the advantage of prescribing 
ether in Phthisis in April, 1867. I had the 
benefit of discussing the subject with Dr. Fox at 
that time; and he has siuce been so good 
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send me the results which he obtained. In the 
early part of this year (1868) he wrote to me as 
follows : " I fear I have kept no precise records of 
the oil and ether question ; but since you men- 
tioned it to me, I have used it very fairly. I give 
it in two sets of cases : 1, those who are tired of 
taking cod-Hver oil; and, 2, those who have been 
taking it without gaining weight. In the first 
cases I find it useful, as the ether, half an hour 
after the oil, seems to settle the stomach ; and, I 
beheve, induces the digestion of the oil. The 
nausea felt by so many patients is, I think, merely 
evidence of the oil not being digested. In one 
hospital case, the man took oil for fourteen days 
without any benefit; indeed, lost flesh. I continued 
tlie same dose of oil, and added the ether, and he 
began to gain three pounds a-week, and went on 
at the same ratio as long as he was in the wards. 
I think I have given it to about thirty patients ■ 
since our talk in April, mostly in private cases 
of chronic phthisis, and in one case of great de- 
bility, in which I beheved the pancreatic secretion 
was too little. In this case the young lady had 
a great horror of all fat things, but took the oil 
with ether after it fairly well, and gained on it. 
It seems a plan generally liked by patients, and 
I am convinced of its utihty." I need hardly say 
how gratified I am to have the support of so able 
an observer. 
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I may here allude to the confirmatorj evidenofrl 
of the therapeutical action of ether in promoting 
the assimilation of fat, contained in Dr. Ramskill's 
important obaervationa on the use of ohve oil as a 
remedy. From many practitionera I have receivi 
strong assurances of the advantages of the coDO 
bination I have recommended. I will only quotftfl 
the words of one whose high position as 
physiologist and reputation aa a clinical obsen 
give special value to his words. I refer to ProfesM 
Mapother, of Dublin, who wfites as follows :— 
" Since I had the advantage of hearing your pap< 
at Oxford I have given etherised cod-liver oil i 
about fifteen cases, chiefly those of strumous am 
rheumatic diseases of bone. It is far easier 1 
take than the oil alone : the ether acts aa a gow 
atiraulant, and I think it fattens the patient moi 
surely. Your views as to the increased panci 
atic flow and improved emulsification of fat i 
sound." I can strongly confirm Dr. Mapother« 
opinion of the value of ether in cases of stn 
mous bone disease, I have had in my own prai 
tice some striking . examples of the good effec 
of ether when given in mixture or with cod-HTaf 
oil, in arresting the progress of the carieB, 
rainishing the discharge of pus, and improvii 
the general nutrition. I might quote the testi 
mony of others who have used the ether at i 
suggestion, were it necessary. 
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I would remark that I have used ether in the 
treatment of Phthisis, not hoping to find a 
specific, for we have in these days ceased to search 
after specifics for disease, but simply expecting to 
discover a rational means of combating one of the 
most serious symptoms of the malady, and restor- 
ing to its healthy stale that perverted nutrition 
which forms so characteristic a feature in the 
great majority of consumptive cases. The pecu- 
liar characteristic of this disorder of the digestive 
organs has been dwelt on, and the facts are, 1 
think, sufficiently strong to show that in ether we 
have the best remedy for renewing the power 
of assimilating fat, whenever that power is 
diminished or lost. 



Such, briefly told, are the results of my inquiry. 
I submit them to this meeting, in the hope that 
othera may assist me in testing the truth of the 
facts advanced. Throughout, I have endeavoured 
to investigate the question with scrupulous care ; 
the drug was selected only after a lengthened 
search, and when the evidence of its physiological 
action appeared to me conclusive. Starting from 
physiological facts, I have used the more simple 
science, physiology, to assist me in adding a new 
fact to the more complex subject, therapeutics ; 
for it is in this way that 1 beHeve medicine, a 
compound of sciences, cau be best advanced. 
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Before a drug can be scientifically applied to i 
relief of disease, the modifications wluch it pro-" 
duces on healthy function must be known. When 
the knowledge is gained we are in a position to 
apply it to those variations of function which l 
constitute the pathological state. 

In the selection of cases for experiment, I have i 
endeavoured to eliminate, as far as possible, all f 
sources of fallacy, by selecting patients in tha J 
same condition of life, exposed to very much the j 
same influences ; and I have refused to accept any | 
statement as regards improvement, which has J 
not been confirmed by the best test of all, in my I 
opinion, the improvement of general nutrition. 
The patients, also, were, as far as could be de- 
termined, suffering from the same pathological 
conditions ; they were all cases which may be 
termed chronic phthisis. In short, in all respects 
I have endeavoured to shut out from my inquiry* 
all the accessory circumstances which might bo ( 
sources of error ; and I trust I have in this way I 
avoided mistaking mere coincidence for the rela- 
tion of cause and effect. The difficulties of avoid- 
ing all such sources of fallacy in a therapeutical ' 
inquiry are immense, hence the slow progi-ess 
which this part of medical science makes towards t 
scientific form. If, in the present instance, my 
inquiry has been conducted with sufficient care I 
to make it appear that I have indicated a new J 
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direction of fruitful researcli, my object will be 
accomplislied. I leave it to the experience of the 
profession to decide on the value of ether in 
combating one of the most subtle and certain 
approaches of our great enemy— death. 



IV. 



DIGITALIS IN HEART DISKASB. 



Gentlemen, 

Nearly one hundred years have elapse* 
since Dr. Withering, a former physician of this J 
hospital, published his celebrated Accoimt of thi't 
Foxglove. In that work the curative powers off 
digitalis in certain forms of dropsy, and it8 i 
markable influence in diminishing the frequenejl 
of the heart's action, were proved by the investi 
gatioDS of a most able observer. A century'a 
experience would appear to any one unacquaintodll 
with the slow evolution of scientific therapeutics, 
more than enough to liave completed the inquiry 
begun by our illustrious predecessor, and to have 
determined the true position of the drug in rela- 1 
tion to that organ, on which the first investigator 1 
noticed its effects."' Not so; there are still to bo I 
found in the text-books of the profession the most i 
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diverse o^nnions as to its actioD, and the vaguest 
directions for its use. The drug which long ago 
earned the title of " the opium of the heart," is 
even now prescribed in the most opposite con- 
ditions, for the moat contradictory reasons, and, 
as might be expected, with the most varied results. 

The absence of clearly defined principles as to 
the forms of heart disease in which its good effects 
may or may not be expected, has led to all this 
confusion. Digitalis hits been and is still ordered, 
when no exact diagnosis lias been made ; and tliis 
haphazard practice has necessarily led to widely 
different estimates of its value. 

During the last few years my sphygmographic 
observations have led me to devote much time 
and thought to the study of heart disease, and 
the action of digitalis has consequently been a 
matter of daily observation and comment. It is 
impossible to go on using a remedy day after day 
in special forms of disease without, drawing some 
conclusions as to its effects, and framing some 
rules for its administration. To-day I propose to 
sketch the Une of thought which has guided me 
in the use of this drug. The argument may, 
perhaps, possess little novelty, and the conclusions 
may not be new, but at all events I hope they 
may prove useful to you as they have to me. 

In tlie beginning of my inquiry into the action 
of digitalis, finding no authority to guide me in 
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the seleotion of cases for its use, I made a eerieBl 
of observations on the effects produced by itl 
when administered to healthy persons, and to | 
patients free from heart mischief. Giving it in J 
moderate doses, one to three drachms of the info- J 
aion three times a day, I obtained results agreeing 1 
with those of other observers. The pulse traces* 
showed — 

1. A diminution in the frequency of the heart's! 



2. An increase in the force of each beat. 

3. An increase in the arterial tension. 
In cases of irregular action of the heart as« 

ciated with certain valvular lesions, there was ob-" 
served what might be called a fourth effect, viz., 

4. The co-ordinating influence of the drug in, 

restoring the regularity of the heart'sA 
movements. ^ 

That these effects are produced by the action of 
digitahs through the sympathetic nerve on the 
heart and smaller blood-vessels, there is, I think, 
almost complete evidence. Whether the action 
is first on the heart or on the blood-vessels is 
another question, but one not primarily important 
for our present purpose, since I now only propose 
to consider what indications we can gather as to 
the use of the drug from its admitted effects 
on the heart. In considering these effects, we 
must regard the heart mainly from a mechanical 
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point of view; as a pump furnished T,vith stop- 
valves to direct the stream of blood aright. When 
these stop-valves get out of order, there is no 
opportunity for repair, for there is no possibility 
of complete rest. The valve lesion, since it cannot 
be remedied by direct repair, is compensated for 
by alterations in the size of the heart cavities, 
and in the power of the heart muscle. By these 
moans the defect of the valve is reduced to a 
minimum as regards its injurious action on the 
circulation. The pxunp still does its work, not 
perfectly, it is true, but often so nearly perfectly 
that with judicious aid it may perfoi-m its func- 
tions for years. It is the mechanism of the com- 
pensation in each form of valve lesion which must 
mastered, before correct ideas of treatment 
can be formed, or the true position of any drug 
as a remedy in heart cases can be defined. I 
propose to consider the several forms of valvular 
disease in succession, and I shall first take aortic 
insufficiency. 

I. 

Aortic insit'ffi-ciency, — In this form of valvular 
mischief we have a morbid change which acts 
only during the diastole of the ventricle. From 
the moment the contraction of the aorta on its 
contents takes place, and forces down the im- 
perfect sigmoid valves, the blood pressure in the 
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aorta drives a stream of blood between the 
sufficient valves into the dilating left ventriclsi. 
This regurgitation continues till the pressure of 
blood in the ventricle becomes equal to that in the 
aorta, that is to say, till the ventricle is filled 
ready for its next contraction. This period, 
during which the regurgitation acts, is 
nearly half the period of each cardiac revolutioi 
The results of tliis reflux are well known; thi 
circulation is impeded, the balance between the 
contents of the arteries and the veins is disturbed 
by the loss which the arterial side suffers during- 
each diastole, and a state of low arterial tension 
is produced. If the insufficiency be suddenty 
created, a rapid development of pulmonary en- 
gorgement and a general venous stasis occur, 
which may end in death. In a case of this kindi 
admitted under my care last year, in which the' 
diagnosis of ruptured aortic valve was aftorwardB 
verified, the accident was followed by insensibility, 
general cyanosis, and total absence of the radial 
pulse ; it was only by the most untiring care iai 
the administration of stimulants, and the judicious^ 
abstraction of some twenty ounces of blood, tl 
Dr. Welch (then house physician) was enabled 
restore the circulation. 

Aortic insufficiency acts on the circulation in a, 
purely mechanical way. The aortic stop-valvee 
are imperfect, and consequently the whole period 
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of their action is a period of detriment to the 
efficiency of the cireulatioD. To compensate for 
this, certain changes take place j the left ventricle 
dilates and hypertrophies, and the action of the 
heart becomes more rapid. More blood is thrown 
into the aorta, and less time is allowed for its re- 
gurgitation. What action would digitalis have in 
this case ? It would augment the ill-effects of the 
insufficiency by slowing the action of the heart. 
The diminution in the frequency of the heart's 
beats under digitalis, always means an increase of 
the period of the dilatation of the ventricles. 
Pulse traces readily show this. It is during this 
very period that aortic, insufficiency produces its 
ill effects, and it is, consequently, not liai'd to 
understand why digitalis acts injuriously. The 
low arterial tension may require increasing, the 
heart's strength may want reinforcing, but these 
two indications cannot be fulfilled by any remedy 
which, like digitahs, adds io the prime evil. The 
more forcibly the heart beats, and the greater the 
arterial tension, the greater, cmteris paribtts, will 
be the reflux through the imperfect valves; and 
while the valvular lesion remains a constant quan- 
tity, digitalis will multiply its effects by increasing 
the period of its action. 

But digitahs has been known to do good in 
aortic insufficiency. I admit this. There is one 
condition which warrants its use — that of over- 
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compensatioD. This is marked by violent actio 
of the heart, bounding vibratory arteries visible t 
over the body, almost constant headache, flushed^ 
face, noises in the ear, occasional epistaxis, urinM 
normal in quantity and free from albumen, 
In these cases a few doses will do good. Thi 
action must, however, be watched, and the moma 
the pulse falls the remedy must be stopped ; 
not, syncope and other alarming symptoms occur»I 

A few weeks ago two cases in the wards serve* 
to illustrate these remarks. The first, you maT 
remember, was that of a finely-built muscular 
man, set, 35, with well-marked aortic insufficiency 
of some twelve months' standing. His general 
symptoms, as well as the characters of his pulse 
and impulse, indicated that the hypertrophy of 
the left ventricle was insufficient to render the com 
pensation perfect. So small a quantity as thi 
drachms of infusion of digitalis, given in ' 
drachm doses, aggravated all his troubles, 
pulse became slower, but feebler in its tensioi 
the dyspnoea increased, the urinary secretion ' 
diminished, and a feeling of faintness and t 
was complained of, which gradually became almoi 
intolerable. The continuance and repetition 
the remedy increased these symptoms, the i 
istration of brandy relieved them. 

The second patient was a girl of 16, who 1 
aortic insufficiency of some eighteen months' du: 
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tion. In her case the very rapid incompressible 
pulse, the violent impulse, the flushed face, the 
almost constant frontal headache, the compara- 
tive absence of dyspnoea, and the free secretion of 
urine — all told of an hypertrophy of the left ven- 
tricle, sufficient, and more than sufficient, to com- 
pensate for the valvular lesion. Half-drachm and 
afterwards drachm doses of the infusion were 
given with the best effects. The headaclie was 
relieved, the pulse fell in frequency, the violent 
heart action was lessened ; but even in this case 
the remedy could not be borne long. On the 
fourth day sickness and faiutness and diminished 
flow of urine warned us to withdraw it. It is on 
this account that I generally prefer liydrocyanic 
acid, caffeine, and sometimes aconite, in these 
cases of over-compensation. They act equally 
well, and are less liable to cause unpleasant 
symptoms than digitahs. But the drug which 
gives the most rapid relief to the headache is 
nitrite of arayl. The inhalation of the vapour 
nf a few drops of the nitrite on cotton wool cures 
the headache, lowers the arterial tension, and 
quiets the excited heart.. 



U. 
Mitral stenosis. — Narrowing of the left auriculo- 
ventricular orifice by adhesion and contraction of 
the curtains of the mitral valve, constitutes a 
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purely mechanical obstacle to the circulataca 
which acts, during the 8ame period of each car* 
diac revolution ae aortic inaufficiency. In this 
case, however, the filhng of the ventricle is im- 
peded by the narrowness of the passage throuj 
which the blood has to enter. While aortic i 
sufEcieucy renders the ventricle over full, miti 
stenosis keeps it too empty; yet both tend ' 
drain the arterial side of the circulation : tlu 
former by allowing- the blood to flow back, 
latter by opposing its advance. Now, the periodn 
of ventricular dilatation being that during which 
the blood flows from the auricle to the ventricle, 
when there is marked narrowing of the channel of J 
communication, the impediment can be compenJ 
sated for in two ways. The propelling pow 
must be augmented to drive the blood at 
greater speed, or the time for its passage mm 
be lengthened. 

When the narrowing is not very considerable; 
and the demauds on the circulation by exercise' 
are limited, a very perfect compensation is eflTected 
by the hypertrophy and dilatation of the left 
auricle and the right ventricle. By these meani 
the current of blood through the lungs is i 
more rapid, the tension in the auricle is increased,! 
and the velocity of the current filHng the leftl 
ventricle is so multiplied, that the balance of tbaj 
circulation is fairly maintained, in some cases foi 
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years. Only the other day some of you saw a 
patient suffering from this form of valve disease, 
who came to seek mc in tlie out-patient depart- 
ment, after an absence of nearly nine years. She 
was somewhat worse than she had been formerly, 
it is true, but she still enjoyed a comparatively 
comfortable existence, and was still capable she 
said of doing all her domestic work without dis- 
tress. Since she had been under my care she had 
married, but like most women suffering from 
chronic valve disease before marriage, she had 
never conceived. 

When, however, the nari'owing is considerable, 
or some unusual ati-ain has disturbed the unstable 
equilibrium on which the health of these patients 
depends, then the compensation which the auricle 
and ventricle o£fer fails. The rapid, irregular pulse 
tells of the varying tjuantities on which the ventricle 
contracts; sometimes the interval between the 
ventricular contractions is so short, and the ven- 
tricular charge is so small, that the systoUc wave 
does not reach the wrist. Uuder these circum- 
stances the second indication must be followed; 
the auricle must have more time to fill the ven- 
tricle. This, to say nothing of the increased 
power given to the cardiac inuecle, is exactly what 
digitahs affords. By slowing the action of the 
heart, the period of time during which the blood 
from the distended auricle can flow into the ven- 
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tricle is increased, and as the extra time aUowftl 
more blood to pass through the narrowed mitral 
orifice before the final effort of the auricle is made, 
that final efibrt is made on a smaller quantity of 
blood, and is, consequently, more effective ; for tb 
smaller the quantity of blood which the aurici 
muscle has to push before it, the greater will fa^'l 
the velocity given to the current. The ventriclBiJ 
though contracting less frequently, contracts moi 
effectually. Instead of eighty or ninety in 
contractions a minute, no two succeeding onei 
equal in force, and some so valueless that they are 
not perceptible at the wrist, we get some sixty 
steady equal beats. The pulse grows in foroe,j 
fulness, and regularity ; the arterial tension rises }i 
the pulmonary congestion diminishes ; the kidneyi 
before inactive, wake up to their work ; and t 
advancing dropsy recognises its master, and 1 
a sullen retreat. 

Yet even in thia form of valvular disease, 
which it is of all drugs the most valuable, digiti 
has been declared to be inadmissible. It is, how-*! 
ever, only in the very last stage of mitral stenoi 
that the remedy fails, and then because no dn 
can restore the functions of an organ irrecoverabU 
worn out. You have seen with me many i 
which illustrate what I have said, and looking t 
this form of disease cUnically, I think we majd 
recognise three classes of cases. In the first t 
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pulse is quite regular or nearly so : the arterial 
tension though low, is not associated with marked 
pulmonary congestion ; and the patients, under 
favourable conditions, suffer but little. Such was 
the caae referred to above. In these cases digitalis 
is not often wanted; but whenever the patient 

I complains of more than usual dyspnoea and dim- 
inished urine, with increased rapidity of pulse, it 
is a safe remedy, and one which almost invariably 
relieves the symptoms. To such cases among the 
out-patients you see me give jj or 5ij of the infusion, 
combined with perchloride of iron, three times a 
day. In the second class the pulse is irregular, and 
all the symptoms are worse. Then digitalis is still 
more striking in its effects, but to obtain these fully 
the patient should be kept in bed. In tlie last class 
it is generally too late to get good results. The 

I albuminous urine, the pulmonary complications in 
the shape of oft-recurring hemorrhage, and the 

. general dropsy, tell that the heart is hopelessly 
unequal to its task. Occasionally, even in these 
oases, digitalis will succeed, especially if preceded 
by the abstraction of a few ounces of blood, so as 
to relieve the venous distension. The duration of 
the albuminuria is, in these cases, as it is in all 
cases of valvular disease, the most important point 
whereon to found an opinion ; the chance of re- 
covery is generally in inverse proportion to the 

I duration of this sign. Two cases in which digitalis 
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failed me unexpectedly, were examples of mitral' 
stenosis, associated iritli a similar lesion on the 
right side of the heart. In the first case the 
digitalis was powerless all through ; in the second 
it saved life several times, but on a last occasioni 
failed, and then, after death, as had been 
during life, tricuspid narrowing was found. 

III. 

Mitral insvffictemij, like aortic obstruction, 
differs from the two preceding forms of valvular 
disease, in the time during which the valve defet 
comes into play. It is a deficiency of stop-valve;! 
action, which occurs only during the systolic period- 1 
of each cardiac revolution. The valve action, toOi J 
differs from that of the sigmoid valves, inasmuch 
as it does not depend solely on physical conditions, 
but is the result of muscular energy. The small 
muscles which are attached by such a wonderftil ■ 
arrangement of their tendons at the edges of the 1 
two curtains of the mitral valve, must act normally 
to insure the perfect function of the valve. The 
more firmly and the more steadily these papillary 
muscles contract, the more perfectly will the val- 
vular curtains be brought into apposition, and the 
smaller mil be the defect in the stop-valve action. 
While, on the other hand, the more iiregular and. I 
wavering the action of these httle muscles, thS' I 
less close and the less sure will be the appositioil 4 
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of the valvular curtains, and, consequently, the 
greater will be the reflux of blood. The stronger 
the contraction of the ventricular muscle there- 
fore, the more perfectly will the orifice be closed, 
and regurgitation checked. The curtains of the 
valve in health so overlap that between them no 
passage is left, and the approximation'*' of the 
muscular sides of the orifice, which possibly occurs 
to some extent with the ventricular systole, may 
prevent the thin valve from having to bear the 
whole pressure of the blood during the ventricle's 
contraction. In disease, the valves no longer meet 
in such perfect apposition, and in the space be- 
tween them the blood finds a regurgitant passage. 
The compensation by which this is met consists in 
dilatation and hypertrophy of the left auricle and 
right ventricle, aided by hypertrophy and dilatation 
of the left ventricle. The last cavity by the form 
of its increase contains its extra quantity of blood 
in the upper part of the ventricle, nearer to the 
aorta, and more out of danger, as it is further re- 
moved from the non-approximated edges of the 
mitral valve. There is less blood at the apex of the 
distended cavity where it can regurgitate, more at 
the base where it cannot. To keep up the com- 
pensation there must, however, be good steady 
muscular action, no wavering in the contraction, 
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and no unsteadineas in the action of the papillai 
rausclea. Any extra effort aoon disturbs the arti- 
ficial equilibrium, and confused muscular action 
follows. It is this which digitalis corrects. In 
place of a large nunaber of ineffective contractions, 
it concentrates the power of the ventricle on a 
smaller number of well-directed, steady beats, ead 
throwing a larger charge of blood into the arteri 
and so diminishing beat by beat the over-distensiffl 
of the right heart. The right ventricle so aided, iflB 
at the same time aiding, by the more vigorous effort 
which the digitalis enables it to make. The sympl 
toms in cases of mitral insufficiency which specia 
indicate its use are similar to those which it i 
lieves so marvellously in mitral stenosis. Th 
feeble flickering pulse, the congested lungs, tbi 
dropsical limbs, the swollen jugular veins anilfl 
cyanosed lips and face all improve under its u3< 
There are no cases in which the influence of th* 
drug rightly applied appears more magical. Ili:^ 
this form of disease all turns on the healthiness 
of the cardiac muacle; the remedy will do no 
good, nay, rather will do much liarra, if muscular 
degeneration has occurred. In the cases in whiobj 
it has disappointed me I have invariably foua 
after death the heart cavities dilated and 
muscles altered. 
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IV. 

Aortic obetructlon. — In this condition, the ven- 
tricle having to drive its contents through a 
narrowed outlet, must have either more time to 
do it in or greater propelling power. The com- 
pensatory dilatation and hypertrophy insure both. 
The ventricle contracts on a larger quantity of 
blood than is normal, and takes longer to drive 
it into the aorta. The systolic period of each 
cardiac revolution is lengthened, and the diastolic 
period ia proportionally increased. In this case 
we have at once the simplest and the most per- 
fect of any of the forma of compensation. Digitalis 
can do little for such cases, because there is little 
good to do. As long as the cardiac muscle is well 
nourished there is no need for the remedy ; when 
the muscle ceases to be healthy digitalis is worse 
than useless. The heart acts in these cases slowly 
and forcibly, and the slowing action of digitalis 
becomes its dangerous action, and more than 
counterbalances any good effects which might be 
expected from its influence on the cardiac muscle. 

Not long since you saw me order digitalis in a 
case of pure aortic obstruction. The pulse fell 
under its use in the course of three days from 62 
beats a minute to 60. This diminution in the 
frequency of the heart's action was associated 
with no improvement in the symptoms. On the 
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contrary, the patient, who had been comfortable 
before its occurrence, now complained of a feehng 
of faintness and giddiness, and had decidedly in- 
creased dyspncea. The remedy was withdravra, 
and all these symptoms disappeared. Some few 
years ago, a man came under my care for chronic 
bronchitis, whose pulse beat ordinarily only 
timea a minute- He had no discoverable bei 
disease, and some years after the heart was ' 
found to be healthy. Digitalis was cautiously 
administered to this patient; the pulse fell to 
23 and 2-i a minute, and a sense of precon 
anxiety and slight attacks of vertigo were 
duced. On the discontinuance of the drug these 
symptoms ceased to trouble him, and the pulse 
returned to its ordinary rate of 27. 

It is only when the hypertrophy exceeds the 
limits of compensRition that digitalis is useful; 
then, by slowing the pulse and steadying the 
heart action, its good effects are well seen. 
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The remark may be made that, in practice, we 
do not meet with the simple valvular lesions I 
have discussed. I readily admit this truth. Val- 
vular diseases are frequently complex. Aortic 
insufficiency is often (though not so often, I 
think, as the systolic murmur would lead us to 
infer) associated with obstruction ; the two forms 
of mitral disease are frequently conjoined ; or 
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mitral in either of its forms, or double, may co- 
exist -with double aortic murmur. But for all 
these cases the considerations I have advanced 
are, in my experience, sufficient to guide your 
practice aright. Both forms of aortic disease are 
present; we have to treat the one which pre- 
dominates, and to which the general symptoms 
are due. This is almost always the regurgita- 
tion, and digitalis is hurtful as a rule. In double 
mitral we have a coincidence of two lesions, both 
demanding digitalis, and we may give it with the 
best effects. When mitral regurgitation is de- 
veloped in the course of a caas oi" aortic regiu'gi- 
tation, we have a rupture of the compensation 
of the aortic lesion, and digitalis will not help 
us to remedy it. The rule is in all cases, to 
treat the predominant valve lesion, and never to 
expect good from the use of digitalis when the 
heart muscle is unsound. Guided by the prin- 
ciples I have sketched, you may give it most 
usefully and most safely. T constantly prescribe 
it for hospital out-patients from a distance, 
and continue its use for weeks. I nearly always 
prescribe the infusion, and test its continued ac- 
tion by the effect on the secretion of urine. As 
long as the quantity of urine increases or keeps 
up to the maximum, which the digitahs has pro- 
duced, the drug is acting beneficially. This rule 
will always guide you aright. Not long ago, one 
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of our moat eminent authorities on heart disease 
wrote : — " In caseB of mitral valvular disease I 
believe, however, that digitalis is eminently use- 
ful, not by any influence which it exerta 
the heart itself, but from its powerful diurel 
action."'* This sentence is full of practical 
dom, but we may now say, I think, that 
beneficial effects are not, as Peacock puts it, on ac- 
count of its diuretic action, but the converse ; thafc; 
the diuretic effect is the result, the outward am 
visible sign, of the beneficial action. The diureai 
indicates a restoration of the normal balance 
tween the contents of the arteries and the veil 
an increased arterial tension, and, consequently, 
refilling, under normal pressure, of the empty 
capillaries of the Malpighian bodies. The high- 
coloured scanty urine, loaded with urates, is re- 
placed by a clear and copious stream, which tells 
of a steadily beating heart and a firmer pulse. 

To some of you the question may occur, how 
docs digitalis, if it act as I have described, pro- 
duce results lasting long after its administration' 
has ceased ? The answer appears to me simple : 
the continued improvement is a matter of car- 
diac nutrition. In all valvular defects when the 
symptoms call for medical treatment, the nutrition 
of the heart has suffered in some degree. Digit 

(3) On some uS the Caiaiis onA Egeeti <•} Valrala/r Dii. 
J Thoa. B. Peacouk, H.D., F.R.O.P. 
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prescribed as I have retxjmmended, restores tlie 
disturbed balance of the coronary circulation, 
whicli has been injuriously affected in common 
with that of the whole body. With a weak 
irregular heart action the coronary arteries suffer 
just as the other arteries of the body, and the 
heart muscle is badly nourished, not only because 
its arteries arc ill filled, but because ita veins 
are imperfectly emptied, Digitahs restores the 
normal balance between the contents of arteries 
and veins. The heart muscle gains strength, the 
heart beat gains power, and while the renewed 
vigour lasts the compensation of the valvular 
lesion is fairly perfect, and our patients have no 
serious symptoms, So they often go on for 
months, sometimes for years, till some extra 
anxiety, some heavy work or some unusual effort 
overtaxes the imperfect organ, and disturbs the 
nice adjustment between defective valve on the 
one hand and altered wall and cavity on the other, 
which constitute compensation. If the nutrition 
suffers not too greatly, digitalis may again restore 
the balance and bring relief once more to the 
laboui-ing heart. 




V. 



ON RUPTURE OF THE AORTIC VALVES FROM 
ACCIDENT. 



Gkntlemen, 

The caae of heart disease to which 
I wish to call your attention to-day is of much 
interest, as illustrating one of the rarer causes 
of valvular incompetency. The man H."' was 
admitted some ten days ago suffering from great 
dyspnosa, palpitation, and cedema of the legs, 
with the physical signs of aortic insufficiency. 
His expression was anxious, face pale, carotid 
pulsations very distinctly visible, cough frequent 
and troublesome, with little or no expectoration, 
respirations 48, radial pulse jerky and thriUing, 
beating 112 times a minute. On further ex- 
amination the lung percuseion-note was found to 
be healthy, and the breath sounds natural an- 
teriorly, but posteriorly there was dulness 
both bases, extending as high as the infei 
angle of scapula on the left side and into 
axilla as far as the heart dulness. Over the doj 

(i) Cbbb reported by Mr. E. S. WnrriUow, Clinical Clerk. 
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area the breath-sounds were indistinct, and there 
was diminished vocal fremitus on the left side. 
The area of cardiac dulneas was greatly increased, 
and extended from the second to the seventh in- 
tercostal spaces, and from one inch beyond the 
right edge of the sternum to the dull pulmonic 
region outside the nipple-line. There was no dis- 
tinct apex-beat, but a diffused systolic heaving 
Heen in the fifth, sixth, and seventh intercostal 
Hpaces, and in the epigastrium. Auscultation gave 
the following results : — At the base of the heart 
there were heard two murmurs — viz., a short 
blowing almost flapping murmur with the first 
sound, followed by a loud harsh murmur which 
replaced the normal second sound. The systolic 
murmur waa heard most distinctly at the junction 
of the second right costal cartilage with the 
sternum and over the midstemum opposite the 
third and fourth ribs. It was not propagated 
with any distinctness, either along the great 
vessels or towards the apex. The diastolic mur- 
mur was heard loudest at midstemum, opposite 
the third costal cartilage, was distinct at the 
ensiform cartilage and at the manubrium sterni, 
and was audible under both clavicles and in the 
carotids, replacing the second sound; it was not 
propagated towards the left apex, but was audible 
dowji the spine in the interscapular region. At 
the apex of the heart there was a murmur audi- 
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l)le witb the first sound, louder and longer than 
that heard at the base, and propagated towards the 
axilla. The diastolic murmur, so loud at the base, 
was scai-cely audible at the left apex, but became 
more distinct as the stethoscope approached the 
ensiform cartilage. The abdomen was rather fiill, 
uspecially in the upper part from the enlarged 
liver, which extended three finger-breadths below 
the costal arch, and was tender on pressure. There 
was also evidently some fluid in the abdominal 
cavity. The iirine was scanty, high-coloured, with 
a copious deposit of urates and about one-quarter 
of a column of albumen. There was some oedema 
of the lower limbs. 

From these data we concluded that the case was 
one of insufficiency of the aortic valves, with slight 
aortic obstruction, and secondary insufficiency of 
the mitral valve, leading to engorgement of the 
lungs, liver, and general venous system, and to 
serous effusion into the pleural cavities and peri- 
toneum. The case was regarded at the time of 
admission as illustrating defective compensation 
and the supervention of asystoly. 

Our next step was to find out, as far as possible 
the circumstances which had led to these trouble 
The patient's previous history gave us the clil 
He had been originally brought up as a jewellea 
but some fourteen years ago he enhsted in 
Boyal Marines, served in India, China, and throUj 
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the Abyssinian expedition, then, having completed 
hia first period, obtained his discharge. Through- 
out liis period of service, as previously, he had 
enjoyed splendid health ; never had syphilis, never 
had rheumatic fever, and although he drank 
freely, never suffered from it. After his dis- 
charge he returned to Birmingham, and worked 
for a time at Soho. In February, 1872, he 
emigi'ated to America, but, finding no occupa- 
tion, he enlisted in the American service as 
a marine. At this time he was in good health, 
and passed his medical examination as a sound, 
strong man. His ship was ordered to Valparaiso, 
and while on the voyage he volunteered to act as 
cook, and did the baking for the ship's crew (500 
men). During the voyage there was some very 
heavy weather, and one day, on coming up on 
deck, he was thrown violently forward by a lurch 
of the ship. He made a great effort to save him- 
self, and partially did so with his right liand by 
catching hold of the side of the hatchway, but 
was struck in t'alUrg on the left side of the 
chest. He felt faint and hurt internally, was 
taken below, and for two days was unable to 
continue his work. When he resumed it, how- 
ever, he found the cooking too much for him, 
and he was obliged to give it up. Shortly after- 
wards, while on watch one night, and all being 
quiet, he thought he would lie down on deck. 
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He was much surprised, however, to find that 
the perfectly horizontal position made his breath, 
which had been short since the accident, much 
worse — 80 bad, indeed, that he was obliged to 
get up and walk the remainder of his watch. 
He mentioned this to his medical officer, who 
examined hira, and on hia arrival at Valparaiso 
invalided him, and sent him back to Norfolk 
Island, whence he was discharged, and sent home 
to England. On the homeward voyage he was 
very ill ; his legs and body began to swell, and_ 
on landing at Liverpool he was sent to hospil 
He recovered sufficiently to return to Birmii 
ham in August last, and from then to the time 
of admission (November 7) he has been troubled 
with cough, shortness of breath, and 
less oedema of the limbs. 

From this history, which told of no rheumatii 
nor other cause of heart mischief, but of perfi 
health (confirmed by the medical examination 
admission to the American service) up to the date' 
of an accident, we could draw but one conclusion 
— that the aortic insufficiency was primarily due 
to a rent of one or more of the valve segments 
produced by the fall, or rather by the eflfort he 
made to save himself. 

For some days after admission he improved 
little, and under the use of morphia, given h' 
dermically, he had more refreshing sleep than 



Diea 

'1 



I 



PROM ACCIDBNT. 117 

had had for weeks, and the dyspncea became less 
urgent. Several attacks of syncope, however, 
occurred; his stomach refused nourishment; and 
although for two days these syncopal attacks were 
averted by the free use of liq. ammoniae, ether, and 
brandy, he died quite suddenly early one morning 
from syncope. 

The post-mortem examination was made by the 
Resident Pathologist, Dr. A. H. Carter. On open- 
ing the thorax, the lungs were seen to be widely 
separated by a very large heart. The pericardium 
was empty, but each pleural cavity contained 
Berous fluid — the left about a pint, the right less. 
There was also a moderate quantity of fluid in 
the peritoneum. Lungs : The right — upper lobe 
emphysematous; lower lobe nearly solid from large 
haemorrhagic extravasation, not very recent, and 
undergoing inflammatory change. Several smaller 
and more recent spots of hEemorrhage were found 
in the same lobe. The left lung had the upper lobe 
emphysematous, and a recent large wedge-shaped 
extravasation in the lower lobe and its anterior 
angle. The liver was firm, granular, undergoing 
contraction ; weight, 47 oz. Kidneys enlarged and 
congested. Spleen and other viscera healthy. The 
heart showed a well-marked white patch on the an- 
terior surface near the apex ; all the cavities were 
fiill of uniform black blood-clot. Weight of organ 
when emptied, 18 oz. Both auriculo-ventricular 
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orifices were dilated — the right admitting fw 
fingers and the thumb, the left four fingers, 
tricuspid, mitral, and pulmonary valves 
healthy, but the papillary muscles of the mitral val*j 
were thinnish and undergoing degenerative chi 
near their apices. The aortic valves, tested ] 
water, were to a large extent incompetent. 
further examined, this incompetency, as you i 
now see, was found to be due to a rupture ( 
the right and left coronary segments at thflj 
angles of attachment. The right coronary i 
ment was torn down five-sixteenths of an 
at its angle of attachment to the posterior i 
ment ; the other angh? of attachment of 
segment, together with the neighbouring angle 
of the left coronary segment, were torn down 
to almost the same depth (five-sixteentbs of i 
inch). The angle of attachment of the 
coronary aortic segment to the posterior aort 
segment was also torn down about one-sixteenfl 
of an inch. The right coronary segment, whid 
was the most incompetent, had its anterior ang 
of attachment torn towards the corpus arantii, \ 
contracted, thickened, loose, and retrovert«i I 
wards the ventricle, so as to flap idly in 
blood-current. The corresponding half of the 1 
coronary segment was attached to the wall of t 
ventricle on a level with the attached part of t 
right coronary segment, and was thickened ; 
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sloped obliquely from the middle of the valve to 
its attachment. The other half of this segment, 
although slightly torn down as described above, 
was healthy and competent. Both the ventricles 
were greatly dilated, and to a less degree their 
wallfl were hypertrophied, and undergoing degen- 
eration. The aortic orifice measured three inches 
and one-eighth in circumference. The extreme 
length of the left ventricle was four inches and a 
half, while its greatest diameter was three inches 
and a quarter. The walla were three-eighths of an 
inch tliick near the apex, eleven-sixteenths pf an 
inch near the middle, and three-quarters of an inch 
at the base. The aorta showed patches of recent 
atheroma near the valves, but in other parts was 
healthy. 



The phenomena observed during life, and the 
&cts of the man's history, were thus found to 
be conpistent with the conditions discovered after 
death. The valvular injury was clearly traceable 
to the accident, and occurred to healthy valves. 
The few weeks which had elapsed since his medical 
examination for admission to the American Her- 
▼ice, as well as his previous good health, strongly 
corroborate this view, I refer to it because some 
of you have seen with me lacerations of valves 
_ previously softened by degenerative f-hange. Only 
H last week, indeed, we hnd a specimen of surli a rup- 
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ture. The laceration of a valve previously heall 
is much rarer, and has special interest for us in 
the manner of its occurrence, in the symptoms 
which it occasions, and the effect it has on the 
duration of the patient's life. These points 
demand our attention later on, but first I 
to make a remark or two on the murmurs we 
heard in the case of H. The systolic murmur 
heard at the left apex was due — as was held 
during life — to regurgitation through the enlarj 
auric ulo- ventricular orifice, and was a necessi 
consequence of the dilatation of the ventricle, 
and the weakened and degenerating papillary 
muscles. The aortic murmurs are explained by 
the condition of the aortic valves. The systolic 
murmur was caused by the loose valvo segment, 
which gave the special blowing and flappi 
character to the murmur. Twice previously bt^ 
other cases of ruptured valves I have noticed 
similar characters under similar conditions; and 
this pecuHarity may possibly guide you to a cor- 
rect opinion in these cases. The diastolic murmur 
finds its e.\planation in the utter incompetency 
of the valves to act as stop-valves. There is only 
one feature of it on which I would dwell : it is 
this — the diastolic murmur was not propagated 
towards the heart's apex, but was propagated 
towards the ensiform cartilage, and waa more 
audible over the right ventricle, than over the 
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into which the reflux oecmred. This, indeed, ie 
the rule as regards the conduction of diastolic 
aortic murmurs. Only a few days ago, however, 
we had a case of aortic insufficiency in which the 
diastolic murmur was very distinct at the apex — 
equally, if not more so, than over the ensiform 
cartilage. How are we to account for this varia- 
tion ? In this last case the post-mortem, as I 
predicted, showed that the regurgitation took 
place through incompetency of the posterior aortic 
mgmeiit. The regurgitant blood-column fell on 
to the upper segment of the mitral valve, as we 
could prove by experiment after death, and as the 
thickening of the upper segment of the mitral 
valve showed it had during hfe. This, then, as 
1 have several times shown to you in other cases, 
is the explanation of the conduction of a diastolic 
aortic murmur to the left apex. It depends on 
the regurgitation taking place through incom- 
petency of the posterior aortic segment, either 
at its right angle or through perforation of its 
curtain. My attention was first called to this by 
the following instance of rupture of this segment 
through effort, which 1 published at the time in 
the Pathological Transactions, vol. xviii, p. 49. 

M. W.,"' aged thirty-three, a discharged soldier, 
was admitted into the Queen's Hospital, Birming- 
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ham, in September, 1866. He stated that he had 
always been in good health until the beginning 
of the last year, and he referred his present ilhjess 
to an accident which had occurred to him at that 
time. For the last six years he had served 
an Infantry regiment on the Mediterranean s 
tions, and when quartered at Gibraltar in January, 
1865, he injured liimself in the following manner. 
One day when engaged in the cook-house, he was 
obhged to stretch across some high coppers to 
obtain a vessel, and in making an extraordinary 
effort to reach it, he was suddenly seized wil 
an intense pain in his chest. As far as be 
remember, ho neither fainted nor vomited ; bul 
was carried to the hospital, where he remained 
for four days, suffering from pain in the prse- 
cordial region, palpitation, and dyspnoea. Aboi 
ten months subsequently, the palpitation 
difficulty of breathing, which had never complet. 
left him, became much worse, and he was agi 
obhged to enter the military hospital. After fii 
weeks' treatment he was sent to England, and 
discharged from the army in January, 1866 ; 
has suffered ever since from difficulty of breatl 
&c., and has been quite unable to work. Neitl 
since his discharge, nor at any time previom 
has he had rheumatic fever. 

The following notes were taken a few days ai 
his admission into the Queen's Hospital : — 
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HiB expression is anxious, there is sliglit duski- 
ness of the lips, and the face is a little puffy. He 
complains of palpitation and dyspnoea, also of a 
fixed pain at the ensiform cartilage, whence a sharp 
pain shoots across his chest, and occasionally runs 
down his arms, particularly the left; this pain 
frequently occurs at night, and is accompanied 
by difficulty of breathing so great that he is 
obliged to sit up and struggle for breath. He 
has a harassing cough and expectorates mucus 
frequently mixed with blood. The urine is scanty 
and high coloured, but free from albumen. The 
legs are slightly cedematous. 

Pulse 115, regular, jerking, and visible in the 
radials and larger arteries. The pulse trace as 
figured below (Fig. 1), shows the characters of 
moderate aortic regurgitation. 



I 



The chest expands freely, and is resonant all 
over the lungs. The breathing is rather harsh, 
and is accompanied at the bases of the lungs 
by small moist sounds. 

The area of the cardiac dulness is somewhat 
increased, extending from the nipple to the right 
edge of the sternum. The aj)ex beat is feeble 
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and close to the upper margin of the sixth rib, 
or one inch and three-quarters vertically below 
the nipple. At the base of the heart two mur- 
murs are heard ; that with the systole is somewhat 
hai'sh, and is followed by a long, soft, blowing 
murmur, which replaces the second sound and 
is terminated by the succeeding first sound. These 
murmurs are best heard at the junction of the 
fourth left costal cartilage with the sternum ; they 
are also audible at the ensiforra cartilage, and 
at the manubrium stemi. The systolic murmur 
is well heard along the aorta and in the carotid 
arteries, but it is not distinct at the back of the 
chest. At the apex of the heart a soft blowing 
murmur accompanies and follows the first sound. 
This murmur is well propagated towards the 
axilla, and is followed by a murmurish and pro- 
longed second sound, which frequently amount* 
to a distinct murmur. 

At first the man improved under treatment, 
towards the beginning of November the dyspn' 
increased ; the oedema of the extremities became 
much greater, and blood again appeared in the 
sputa. The symptoms steadily increased in se- 
verity in spite of treatment; fluid was effused 
into the cavities of the chest and abtlomen ; and 
the patient died rather suddenly on November 
24th. The post-mortem examination was 
on November 27th. 






PEOM ACCIDEHT. 



125 



A considerable quantity of clear serous fluid 
was found in the right pleural cavity, and some 
few ounces in the left. Both lungs were oede- 
matouB, and very highly congested, With spots 
of extravasation in the lower portions. The peri- 
cardium contained about twelve ounces of clear 
serous fluid. The heart weighed fourteen ounces 
and a-half avoirdupois. The right cavities con- 
tained some dark clots, the left but little blood. 
The aortic valves permitted free regurgitation . 
Both ventricles were dilated and hypertrophied ; 
the cavity of the left was especially enlarged, 
but the thickening of its walla was not very great. 
On examination, the incompetency of the aortic 
valves was found to be due to the following con- 
ditions : — 

The right angle of the posterior (or mitral) 
Bemi-lunar segment was torn from its attachment, 
80 that the valve projected towards the ventricle; 
it was, however, still attached about one-quarter 
of an inch below the attachment of the posterior 
angle of the right coronary segment. The cur- 
tain of the injured valve was perforated in two 
places, each aperture being about the size of a 
small pea, wliile the central part of the curtain 
was pierced by smaller lioles; as seen in the 
woodcut (Fig. 2). The other aortic segments were 
thickened, and rather closely applied to the aorta, 
in this respect contrasting with the projection of 
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the injured one. The thin edge of the left co- 
ronary segment was perforated by two sniall 
apertures, formed most probably by the absorption 
of the tliinner part of its curtain. The supi 
part of the mitral valve was thickened at its I 
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edge on the auricular surface; the inferior cur- 
tain was healthy, as were the valves on the right 
side of the heart. The lining membrane of the 
aorta was thickened by atheroma ; the aorta wag 
small ; and the cii-cumferences of the aortic, pul- 
monic, and left auriculo-ventricular apertures, 
were less than normal. The liver and stomach, 
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especia,lly tlie latter, were much congested ; the 
spleen was small and unusually hard ; the kidneys 
and other viscera were healthy. 



The murmurs heard in the case just narrated 
find a ready explanation in the valvular condi- 
tions described. The munnurish second sound, 
however, was somewhat puzzling ; at times it 
was a very distinct murmur, and could be 
clearly separated from the mitral systolic mur- 
mur. Though diastolic in time, it differed from 
a diastolic mitral murmur in dvtninishing instead of 
increasing in intensity up to the first sound. This 
ciiaracter enabled me at the time to diagnose it as 
an aortic diastolic murmur conducted to the apex; 
and to disregard the hypothesis, that it was due 
to mitral stenosis. The examination after death 
showed that it was really produced by the in- 
sufficiency of the posterior aortic segment and 
perforation of its curtain, which allowed the re- 
gurgitant current to fall on to the mitral valve, 
iiiid the murmur was thus carried with the stream 
so that it was heard in the same position as mitral 
murmurs usually are. This point, then, I wish 
you to remember, viz., that an aortic diastolic 
Triurmur, propagated to the heart apex, usually 
moans incompetency of the posterior (or mitral) 
aortic segment. I believe we may also say 
that a similar murmur propagated towards the 
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ensiform cartilage, indicates incompetency of eitlier 
the left coronary or the right coronary segment, 
by which the regurgitant current is thrown more 
upon the septum of the ventricles. I dwell upon 
this point because, as we shall see soon, it is 
merely a matter of curious diagnosis, but has 
possible and I think important bearing on the 
prognosis in this form of valvular defect. 

I would now call your attention to the mode 
in which the valvular mischief occurred in the 
case of H. Clearly it was the result of the acci- 
dent. The ruptures took place in valves till then 
sound, under the influence of the effort which the 
man made to save himself, when thrown forward 
on the deck. In all the cases of this kind on record 
it is some violent bodily effort — made generally 
with the ciiest well filled with air, and with its walls 
fixed — that gives rise to the injury. Under such 
circumstances, the tension in the aorta is at its 
highest, and the strain becomes too great for the 
delicate valvular folds. So it was in the case of 
M. W., who, stretcliing across a copper with his 
abdomen compressed, made a violent effort to seize 
one of his cooking-utensils placed on a shelf op] 
site; so also it was with S. (case below), who rul 
tured his aortic valves in endeavoiu'ing to tl 
an unusual weight of coal. In the case of H. 
have two elements in the accident — the man' 
effort to save himself by grasping the side of t] 
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hatchway, and the fall on to his chest. It is 
imposaible to say to which of these elements the 
accident must be referred, but it seems to me, 
from a study of the cases on record, that the 
muscular effort was more probably the cause than 
the blow. 

In most of the cases this accident has been 
followed by well marked symptoms, but from H. 
we obtained no clear history of how he suffered 
immediately after the rupture. There can be 
no doubt that such a rupture as he experienced 
must have produced very marked symptoms. 
We cannot conceive a considerable imperfection 
of such important valves occurring suddenly with- 
out some effect on the circulation, A priori, we 
should look for a temporary disturbance of the 
balance between the contents of the arterial and 
venous systems, with engorgement of the lungs 
and general venous congestion, which would pass 
away as the heart became more adjusted to the 
altered conditions of its work. The following 
case, which some of you may remember, gives 
us a very clear illustration of the immediate effects 
of such accidents: 

Thomas S.,*" aged thirty-three, stoker, was 
admitted into the General Hospital on August 22, 
1870, apparently dying. He was cold, 
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livid in the face, with skin covered with cold sweat. 
The House- Physician, Dr. J. B. Welch, diagnosed 
great congestion of the lungs, and very properly 
bled him from the arm. The blood flowed with 
difficulty, but he rallied a httle, and he was placed 
in bed in warm blankets, hot bottles were applied 
to his feet, and sinapisms to his chest and legs. 
As soon as he could swallow, hot brandy-and- 
water was administered, and afterwards fifteen 
minims of ozonic ether every quarter of an hour. 
At the end of four hours he showed decided signs 
of reaction, and the alarming symptoms gradually 
subsided. He coughed a good deal, expecto- 
rated bloody mucus, and complained of difficulty 
of breathing and acute pain in the praecordial 
region. On the morning after his admission a 
double aortic murmur was detected. ^M 

On inquiry we found that his family history woH 
good ; that he had never had any serious illnesfl, 
and no rheumatic fever. When about eighteen 
years old he enlisted, and served in the Crimea, 
through the Indian Mutiny, and in China where 
he suffered from rheumatic-like pains in the 
legs but was never laid up. He stated that 
he had never had syphilis and had always been 
fairly temperate. After leaving the army he be- 
came stoker at a gas-works, and when there he 
had a bronchitic attack, but was not confined to 
bed. He afterwards went to the axle-worka > 
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Saltley, where he was at work when seized with 
bis present illness. The mode of the attack was 
as follows: whilst lifting and throwing, in his 
capacity as stoker, an unusually great weight 
of coal, he felt a sudden and severe pain in the 
epigaatrium, which stopped his breath and made 
him gasp for a moment or two. His head went 
light and everything looked dim, he fell down, 
and some of his fellow-workmen brought him some 
brandy, which revived him for a moment, but after 
this he remembered nothing until he began to 
recover in the hospital. 

He mended day by day, bnt still complained 
of his breath and cough. About a week after the 
accident the following notes were made : Lung 
percussion, which had daily improved posteriorly, 
had become at this time healthy all over the cheat. 
The breath-sounds were normal everywhere, but 
were rather more feeble over the right lung pos- 
teriorly than over the left. Heart : the apex-beat 
rather forcible below the sixth rib, just inside 
the nipple line. The cardiac dulness extended 
laterally from the nipple line to the right edge 
of the sternum, and from above the fourth rib 
to below the sixth. On auscultation there were 
heard at the base two mui'murs, one systolic, the 
other diastolic. The systohc murmur was soft, 
short, blowing, and faintly flapping in its charac- 
ter, and was loudest at mid-atemum opposite the 
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fourth rib; it was not conducted upwards 
distinctly, and was inaudible at the apex. The 
diastolic murmur was loud, creaking almost in its 
character, masking second sound, and extended 
quite through the long pause. It was most dis- 
tinct at the junction of the second right costal 
cartilage with the sternum, and opposite the 
fourth cartilage. It was loudly heard all down 
the right edge of the sternum, from the manu- 
brium sterni to the ensiform cartUage. It was 
louder under the right clavicle than under the 
left, and could be heard in the carotids replacing 
the second sound, and was audible all down the 
spine posteriorly. It was not heard well at the 
apex; there it was faint and more indistinct than 
midway between the apex and the ensifoi-m car- 
tilage. At this time the radial pulses were jerky, 
and gave the following trace (Fig. 3) with the 
sphygmograph. 



The pulsations of the carotids and the brachials 
were visible, though less so than three weeks 
later, when he requested his discharge. When 
discharged the cardiac dulness had decidedly in- 
creased, and extended as low as the aevei 
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interspace ; there was also marked epigastric 
pulsation. The heart-sounds had not altered, 
except that a more purring tlian creaking charac- 
ter was noticed with the diastolic murmur, and a 
distinct thrill could be felt during the diastole 
over the sternum and the base of the heart. 
The impulse was heaving and diffused ; the pulse 
more bounding and of higher tension, yielded 
the following trace (Pig- 4), which shows clear 
signs, when compared with the former trace (Fig. 
3) of the increased power of the left ventricle. 



The liver projected one inch and a half below the 
costal arch ; the splenic dulness was normal ; the 
urine free from albumen, but scanty and loaded. 
The expression of face was anxious, and the colour 
somewhat paler and sallower than natural. He 
had been kept on a generous diet during the last 
fortnight of his stay in the hospital, and had 
taken — in addition to occasional purgatives — a 
mixture containing per-chloride of iron and chloric 
ether. He was directed to live as well as he 
could, to take a fair amount of meat, and to 
continue his medicine. 
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Only two months later he was brought 
the hospital moribund. The legs were 
cedematous ; the breathing was laboured ; 
lungs were congested and cedematoua ; the heart's 
action tumultuous, and the beats irregular and 
unequal ; the pulse, with same characters, was 
thrilling, and of low tension and beat 104 times 
a minute; the face was dusky. He was, in short, 
in a state of asystoly, from which he never rallied, 
and died eighteen hours after admission. We 
learned from his wife that he had tried to work 
afler his discharge, but had been unable to do any 
heavy work, and consequently maintained himself 
by odd jobs, and at times had been very short 
of proper food. He had got worse daily for t' 
weeks before his re-admission. 

The post-mortem examination disclosed the 
following points of interest: On opening the 
thorax, the right lung was found to be adherent. 
In the left pleura there were some seven ounces 
of fluid. Both lungs were congested, and in both 
were spots of recent hsemorrhage. The liver 
was large, and weighed four pounds six ounces. 
Both the kidneys were congested, and the spli 
also, but not much enlarged. There were twen1 
ounces of fluid in the peritoneum. In the pi 
cardium were three to four ounces of serous fli 
The heart was greatly dilated and enlarged, 
weighed twenty-one ounces. All its cavities W( 
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full of blood-clot, fibrinous and black. The right 
cavities were dilated, but their valves were per- 
fect. The left cavities were also dilated, especially 
the left ventricle, which was greatly so, while its 
walls were not hypertrophied to a corresponding 
extent. The mitral valves were somewhat thick- 
ened, and were less transparent than in health. 
The mitral orifice was dilated, and admitted four 
fingers. The aortic valves were incompetent. 
The incompetency was caused by lesion of the 
right coronary segment, which was torn from its 
attachments, and had its free margin thickened 
and retroverted towards the ventricle. At its 
angle of attachment to the left coronary segment 
it was torn down five-sixteenths of an inch ; and 
the chief regurgitation seemed on testing to take 
place through the chasm thus formed between 
these segments. The other attachment in con- 
nexion with the posterior or mitral segment was 
torn down to an equal extent; but the posterior 
segment overlapped the gap thus created, and 
partially prevented tlie regiu'gitation at this point. 
The posterior or mitral segment was torn slightly at 
its left angle of attachment to the extent of about 
one-twentieth of an inch, and the valve itself 
was softened, and in a state of degeneration. The 
aorta was atheromatous to a moderate degree 
above the valves — no doubt as a consequence of 
the injury, since higher up and throughout its 
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course it was healthy. The cardiac muscle < 
ventricle) was undergoing fatty degeneration: this ' 
was especially the case with the papillary muscles. 



This case teaches us very forcibly that the 
symptoms of a suddenly-created imperfection of 
the aortic valves arc what we might a priori ei^J 
pect. Here, crowded into the space of a few 
seconds, we had all the phenomena of obstructt 
intra-cardiac circulation, which generally 
months to develope. When the rupture occu 
the immediate effect is for the blood to pour throughj 
the rent into the left ventricle. That cavity, au 
prised, as it were, by the novel rush of blood fron 
the aorta, in addition to the accustomed strej 
from the auricle, staggers under the load, falters " 
in its action, and hence the syncope. Even when 
the ventricular muscle rallies again to its work, it 
cannot for a time cope with the increased blood- 
charge. Whatever flows back from the aorta must 
keep back some of the contents of the auricle, and 
so distend that cavity, and soon congest the lung 
The ventricle dilates, however, under the eitPftfl 
blood-pressure, and thus throws at each systole-l 
into the aorta a larger quantity than the normal 
charge. In time this extra charge becomes largaJ 
enough to allow for the regurgitation, and still t 
keep up an approximation to the normal contentftj 
of the arterial system. For a time a healthy car>J 
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icle would be competent for tliia increased 
>ut its reserve power would not last long, 
and its nutrition would suffer: therefore the next 
soon occurs. Not only does the cavity 
k dilate to contain more blood, but the walls thicken, 
l-so as to propel the larger quantity with sufficient 
[ power. This hypertrophy renders the left ventricle 
I a more equal match for the valve defect, and when 
the hypertrophy and dilatation are so nicely ad- 
justed to the lesion that each ventricular systole 
propels into the aorta a charge of blood sufficient 
L to allow for the reflux, without robbing the arterial 
[ system of its due, the compensation is practically 
perfect, and the normal balance between the 
arterial and venous contents is maintained. 
In this way the compensation was effected in 
kboth the cases before us. How comes it, then, 
Pthat it was only temporary? To answer this 
question we must consider the mode in which 
the heart is nourished. Working as the cardiac 

I muscle does constantly, with only that brief rest 
which it obtains between each systole, its nutri- 
tion must be most active, in order to support 
the wear and tear of its constant work. This 
active nutrition is provided for by the position 
of the coronary arteries, which, rising from the 
first part of the aorta, are so situated that for 
each cardiac contraction a double wave of blood 
^■enters them. They receive some blood from the 
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cardiac systole, but the aortic systole fills th< 
more thoroughly, causing the blood to bound, 
it were, from the tense aortic valves into the 
open moiitha of the coronary arteries. It is no 
doubt this second or diastolic wave which gi^ 
the heart most of its blood-supply ; for it 
during this period of diastole, when the 
tricular muscles are relaxed, that the nutri( 
current can circulate most readily through 
ventriciUar walls. Now, in all forma of im] 
feet action of the aortic valves, the rebound 
the blood-column from the closed valves 
ened, and therefore the diastolic blood-wave 
sent into the coronary arteries with less force? 
In all these cases, too, the aortic tension 
lessened by the regurgitation, and the less the. 
tension in the aorta, the less perfect is the imp] 
tion of its coronary branches. 

These are the reasons why all cases of aortic 
insufficiency are sooner or later followed by failure 
of the cardiac muscle. The work for the ventricle 
to do is excessive, the nourishment it receives is 
defective, and the inevitable consequences are — 
muscular degeneration and failure of compeni 
tion. Many cases of aortic insufficiency, howevi 
go on for years; the compensation is maintained' 
so perfectly that scarcely any inconvenience re- 
sidts. In all such cases that I have met with, the. 
valve-lesion has been the consequence of dist 
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' and not of rupture from accident; 
may also say the regurgitation must have been 
slight. In the cases of insiifScieney from disease 
the valves are often increased in size and substance 
by inflammatory products, and the insufficiency is 
due to a want of perfect apposition of the valves 
at their edges of junction. In cases of rupture of 
healthy valves, on the other hand, the lesion is 
generally greater, and by its position at the base 
or attachment of the valve allows more free regur- 
gitation. This is, I believe, the reason why in 
these cases of ruptured aortic valves the patients 
Hve 80 short a time after the accident. In no 
instance, as far as I can discover, in which rup- 
ture has been found after death, has its occurrence 
kbeen referred to a date more than four years and 
a half previously. In the three cases which I 
^ have brought before you, the duration of life after 
the accident was three months (S.), about eighteen 
months (H,), and about twenty-three months 
(M. W.). Between the longest period and the 
shortest there is a considerable difference, due, I 
have no doubt, mainly to the extent of the lesion, 
but partly to the conditions under which the 
patients were placed after its occurrence. 

The seat of the i-upture has, however, I am 
strongly inclined to believe, a considerable in- 
fluence in determining the duration of bfe. Two 
of the segments have above them each a coro- 
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nary artery, which ia filled by the blood-colit 
as it rebounds irom their curtains. When 
segments are torn down and retroverted, the 
regurgitant blood-cuiTent running past the mouths 
of the coronary vessels must to some exi 
diminish the amount of diastolic blood-wave whit 
they receive, and consequently impair the heart-' 
nutrition. When the aortic segment immedi' 
ately below the coronary artery is imperfect, 
filling of the artery, probably both at the ti 
of the ventricular systole as well as at the time 
the aortic systole, must be impeded. It 
this point that I alluded when I said that if 
explanation of the propagation of an aortic dias- 
tolic murmur to the left apex were correct, this was 
not a matter of mere curious diagnosis, but had 
bearing on prognosis. That segment of the aoi 
valves, by whose incompetency, we believe, & mi 
mur is specially carried to the left apex, has no" 
coronary artery above it, and therefore, when it is 
afiected, we should expect the coronary circulatii 
to suffer less than when either of the other 8< 
menta is imperfect. The coronary arteries, wh( 
this segment is torn, would have no regurgil 
current running at right angles close to thei 
orifices, and no thickened valve to divert the s; 
toHc wave from their mouths, and would suffiE 
only in proportion to the general loss of tensii 
in the aorta. As far, then, as the coronary 
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culation is concerned, imperfection of the posterior 
or mitral or non-coronary aortic segment should, 
C(F(em paribus, be leas serious than a similar im- 
perfection of either of the other segments. There 
is, in my experience, reason to believe that this is 
Of the three examples of rupture of these 
valves to which I have referred to-day, that 
patient, in whom the non-coronary segment ■was 
the injured one, lived the longest time. In the 
other two cases in which the segments below 
the coronary arteries were torn, and in cases 
recorded by other observers in which similar in- 
juries existed, the duration of life after the 
accident was less. 

The hypothesis I have advanced contains, I 
think, the elements of the explanation of the rapid 
progress of those cases in which the coronary seg- 
ments of the valve are the seat of the lesion ; and 
the conduction of an aortic diastolic murmur to 
the left apex, pointing as it does to the incom- 
petency of the non-coronary aortic segment, be- 
comes an important prognostic indication. These 
views are based on a careful study of these and many 
other similar cases, and I am convinced that a like 
examination of the finer features and the position 
of valvular lesions will, in many other instances, 
give us the clue to the long or short course which 
a case of cardiac mischief has run. The investiga- 
tion of such details will at all events improve our 
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powers of observation, and so far make us better 
practitioners, even if it should not — as I think it 
will — lead to a more far-seeing prognosis and a 
more scientific treatment. 



VI. 



THE SYNTHESIS OP ACUTE RHEUMATISM. 



The lactic acid theory of acute rheumatism has 
of late somewhat declined in popularity. The 
arguments of Prout, the experiments of Richard- 
son, and the statistics of the alkaline treatment, 
have all failed to establish it firmly. like many 
other theories resting on surer grounds, it has 
suffered from the scepticism of the day. The 
mint water treatment and other similar manifes- 
tations of nihilism have served, more or less, to 
strengthen the bias in favour of doubt, and to 
increase the number of sceptics. For some years 
past I was myself a disbeliever in the lactic acid 
theory, and it is to lay before the profession the 
facts which have recently recalled me to my 
allegiance that this paper is published. These 
facts, when added to the arguments which have 
been adduced by many previous writers, and to 
the experimental proofs which we already possess, 
will, in my opinion, strengthen the evidence which 



144 THE SYNTHESIS OF ACUTE EHBUMATI3M. 

points to lactic acid as the poiBon, or one of 
poisons in rheumatic fever. For the develop- 
ment of acute rheumatism, there 13 no doubt 
required an antecedent condition of defective 
assimilation, which depends most probably on 
altered nerve influence, but the facts here re- 
corded show, I think, that the immediate ante- 
cedent of acute rheumatic symptoms consists in 
sbme cases of an excessive formation of lactaa> 
acid, or some similar product of disordered 
trition. 

In the British Medical Journal of February 25l 
1871, I read with much interest an account of 
Cantani's observations on the lactic acid treat- 
ment of diabetes. At that time I was engaged in 
completing an inquiry into the effects of different 
drugs on the sugar-excretion in diabetes. I de- 
termined to add one more drug to my hat, and to 
complete my research by observing the effects 
lactic acid. 

A man (Wright) who had just come into 
General Hospital under my care, suffering froi 
diabetes, offered me the opportunity. Hia age 
thirty-one, and he had been ill some four mon1 
before his admission. By trade he was an iron- 
caster, and up to this attack of iUness he had b( 
a healthy man, and had never suffered from rh) 
matism. He was married, and had several stroi 
healthy children. On a mixed diet, he pasi 
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during the firat week of his stay in hospital an 
average of 180 ounces of urine daily, containing 
49 grains of sugar in the ounce. On a strictly 
animal diet, continued two weeks, the sugar fell 
to an average of 36 grains an ounce, and the 
urine passed to an average of 116 ounces daily. 
The skin was dry and branny. The sugar-excre- 
tion remained pretty stationary on strict diet, but 
hing-symptoms began to manifest themselves, and 
Bteadily increased. 

On March 8th, I ordered the patient fifteen- 
minim doses of lactic acid dissolved in an ounce 
of water four times a day. The dose was doubled 
the next morning, and in the afternoon he com- 
plained of acute pains in his joints, and flying 
pains about the limbs. In the evening, as these 
pains had increased, the medicine was discon- 
tinued by order of the resident medical assistant, 
Mr. E. A. Elkington. 

On March 10th, no lactic acid mixture was 
taken, and the pains gradually ceased. 

On March 11th I saw the case; and, regarding 
the occurrence of the joint-pains as a mere coin- 
cidence, repeated the lactic acid in fifteen-minim 
doses three times a day. On the evening of the 
12th he again felt pains in his joints; and on 
the morning of the 13th, " the small joints of 
_ the fingers of both hands, the wrists, and, in a 
H less degree, the elbows," were noted by Mr. 

L 
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Blldngton, to have become "red, swollen, 
painful." On my visit, I waa much struck by 
the appearance of these joints, which were typical 
specimens of acute rheumatic arthritis. In the 
evening, both wrists, the small joints of the 
fingers, and the elbows were all red, hot, swollen, 
tender, and painful. The heart-sounds were clear. 
The temperature in the morning was 100° Fahr.jl 
in the evening, 101*. He had moderate perspira- 
tion. Pulse 90, soft and full. The joints were 
wrapped in cotton-wool, and the lactic acid was 
discontinued. 

On March 14th, in the morning, there was 
decided improvement in all the joints ; the sw( 
ing had much diminished, but heat and pain w) 
still present. Temperature, 100°; pulse, 84, 
the evening all the small joints of the fingers w( 
much better. The wrists were still affected, an^ 
he complained of a good deal of pain in the kn( 
which had hitherto escaped. The heart-souiM 
were clear. Pulse 90. Temperature 100°8. 

On March 15th the joints were better, 
temperature in the morning was 98*6 ; in 
evening, 99°4. 

On March 16th, he said that his arms werel 
quite well, and his legs nearly so. He had si 
much better. 

On March 17th, all pains in the joints w( 
gone. Temperature 98°2. Pulse 72. 
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During the next twelve days no lactic acid was 
administered. Tho probable influence of the lactic 
acid in producing the rheumatic symptoms was 
clearly explained to the man, but as he had 
felt benefit &om the acid mixture and had 
passed less urine during its use, he decided 
to run the risk of acute rheumatism. Accoi-d- 
ingly, on March 29th, I prescribed seventy-five 
minims of lactic acid dissolved in twenty ounces 
of water. This was to bo taken as a drink in 
the course of each twenty-four hours. During 
the next five days no rheumatic symptoms ap- 
peared. The pulse rose twelve beats on and 
after the thu'd day ; the temperature, which had 
been previously elevated by the lung-complica- 
tions, showed no marked change, but on the 
fourth and fifth days remained steadily at 99°, 
instead of varying, us it had done for some time 
previously. On the morning of the sixth day 
(April 4th), he complained of having had a bad 
night from joint-pains, which had disturbed him 
very ranch, and which came on suddenly after 
midnight'. On examination, the metacai'po-pha- 
langeal and first phalangeal articulations of the 
first and second fingers of each hand were found 
to be red, swollen, hot, and painful ; the shght-est 
movement aggravated the pain, and he could not 
00 this account pick up anything mtli his fingers. 
The pulse was 102. The temperature, which on 
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! previous evening had been 9ar2, had risen 
99°4. The heart-sounda were clear. The acid 
mixture was stopped, and in the evening the pain 
in the knuckles was leas, and the redness had 
diminished ; they were, however, atUl stiff. No 
other joints were affected. Temperature 99*2. 

April 5th. — His hands were much better, and, 
of his own accord, he resumed his lactic acid 
drink, and took about thirty minims of acid in the 
course of the forenoon. In the evening, the pains 
had returned in the knuckles, which were swollen, 
red, and tender. He discontinued the acid, had ■ 
fair night, and on the morning of the 6th found 
his hands free from pain. He again resumed the 
lactic acid, and took up to 4 p.m. the remainder of 
the bottlcful, containing about forty-five minims 
of acid. In the evening, at 9 p.m., the pain and. 
swelling had returned in his knuckles, and his 
left wrist was also affected. He now gave up the 
acid for two days, and the joint-symptoms gradu- 
ally disappeared. 

The acid drink was resumed on the 9th, and. 
continued to the 13th, but he only took aboufc< 
thirty-five minims of acid a day. He experienced' 
no inconvenience, except flying pains about hitE' 
joints, till the night of April 13th, when he 
disturbed by severe pain in the right wrist, which 
was found in the morning to be red, swollen, pain- 
ful, and hot, and was a typical specimen of a rbeu- 
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matic joint. False 98, full and soft. There was 
copious perspiration, of acid reaction. Tlie heart- 
sounds were clear. The elbows and knees became 
painful and stiff the next day. The joints were all 
wrapped in cotton-wool as before ; and in the 
course of four days nothing remained except a 
little stiffness in the right wrist. After a week's 
interval the acid was again taken with hke results. 
The man now had gained so much expenence 
as to the first indications of a coming attack in 
his joints, that he was allowed discretionary power 
as to the time and manner of taking the mixture. 
By trying it first in small doses, so as not to take 
more than twenty minims of acid a day, and 
stopping it for a day or so whenever the joints 
threatened to become painful, he managed to con- 
tinue the acid for some weeks. Gradually he 
increased the dose, as advised, and early in June 
was able to take from forty to fifty minims daily. 
During this month, he had two sharp attacks of 
rheumatism in the hands and wrists. By the end 
of June he was taking seventy-five minims of acid 
daily, and on July 6th this was increased to 100 
minims. On the 7th he began to experience con- 
siderable pain and stiffness in his joints, and kept his 
bed (he had previously been up daily) on account of 
the pain caused by walking. On the 8th these 
symptoms were worse, and in the evening his 
wrists and elbows were very stiff and painful, but 
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s were less so. The temperatui 
to 100°6. The acid was stopped. On the next 
morning he was better. Temperature 99°. The 
joints were less painful and stiff; there was n<h 
redness and no swelling. On the 10th he i 
took the acid, his joints feeling much bettt 
the temperature being only 98°4. In the cou: 
of the day he took 100 minims of the acid ; ; 
by the evening the pains had returned in hi^ 
wrists, elbows, and knees. Temperature 100°6l 
pulse 100, full and soft ; skin moist and pel 
spiring. On the morning of the 11th his rigW 
wrist was red and swollen ; the left less so. Thi 
knuckles of his right hand were also red, swolledj 
and painful. His left knee was red, swollen, am 
very painful and tender. He complained also ) 
pain in the left side, but the heart-sounds were 
found to be clear; pulse 88 ; skin still moist, Thi 
mixture, which had been stopped on the previoiB 
night, was discontinued till July 17th, by whid 
date all the rheumatic symptoms had subsided. 
After this the man only remained in hospital 
seventeen days. During this period he, of hia_ 
own desire, resumed the acid drink, and on oni 
occasion took as much as 125 minims of acid in tla 
course of twenty-four hours. During the .last fori 
night of his stay in hospital he had no severe paini 
in his joints, and whenever flying pains wamen 
him he discontinued the medicine for a day. 
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While the above case was under my care in the 
hospital, it so happened that another diabetic pa- 
tient of mine, in visiting the wards, met Wright 
and compared notes with him. From him he 
heard such a favourable report of the acid treat- 
ment, that he requested me to order him the same 
medicine if I thought it suitable. I did so. A 
drink consisting of seventy-five minims of lactic 
acid in a pint of wat-er was prescribed. Of this 
he took daily as much as contained thirty to fifty 
minims of acid ; and on the fourth day he came to 
me complaining of a sharp pain in his right knee, 
which rendered the joint stiff, and made walking 
■rery painful. He also mentioned that he had less 
Bevere pains in his other joints, and expressed hia 
opinion that lie had caught a cold, which had pro- 
duced rheumatism — a disease from which he had 
never before suffered. There was no swelling or 
redness of the knee or other joints. His skin, 
which had hitherto been harsh and dry, was soft 
and moist. The acid mixture was discontinued, 
and in two days the pain had entirely ceased. 

I During the nest month he made several attempts 
to take the acid mixture, but it was always fol- 
lowed in a day or two by pains in the joints. 
Early in May he managed to take the mixture 
for a week, and then was laid up witli such severe 
joint-pains that I was called to visit him, and 
found him in bed with pains in his elbows, 
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shoulders, ankles, knees, and, as he a£ud, 
over him. None of the joints were swollen 
except the right knee, which was faintly red, 
decidedly swollen, and very tender and pi 
The other joints were simply stiff and painful 
movement. The skin was freely perspiring. 
96, full and soft. The acid mixture was stopped, 
the joints were wrapped in cotton-wool, and al- 
kalies administered. In the course of a week, 
the symptoms had disappeared, and the pati 
was able to walk about and resume his ordini 
habits. This patient had never passed more 
twenty-four grains of sugar an ounce while unt 
observation. The excretion was generally 
over fifteen grains an ounce. 

The above record contains an account of I 
joint-symptoms which were observed in two ( 
to follow the administration of lactic acid. In t 
first case, at least sis well-marked arthritic atts 
occurred; in the second case, under condifcioni 
less favourable for observation, as to duration i 
treatment and place, one well-marked att? 
oceurred. The phenomena corresponded in 
respects to those which are characteristic 
acute articular rheumatism. They came on whfl( 
the acid was taken, and ceased when it waa c 
continued. When moderate quantities of 
acid were tolerated, an increase in the dose i 
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Bucceeded by tho painful mfiammation of tho 
joints. Coinciding with the development of the 
articular affection was the appearance of per- 
spiration, at first only slight, but afterwards, in 
the more severe attacks, copious and acid. 

These facta have dispelled the last lingering 
doubt in my mind as to the truth of the lactic 
aoid theory of rheumatism. At first I questioned 
the connexion between the administration of the 
acid and the production of the rheumatic pheno- 
mena. In my scepticism, I regarded it as an 
accidental combination. The recurrence of the 
joint-symptoms, however, on March 13th, fol- 
lowing distinctly on the repetition of the lactic 
acid mixture, shook my disbelief. The coincidence 
of joint-attacks with the use of the drug might 
occur once, and I thought even a second time; 
but, when I found it occur over and over again, 
there waa no room left for the hypothesis of 
coincidence. To refer Wright's attacks to a 
series of accidental combinations requires, in my 
opinion, a much livelier faith than to accept the 
hypothesis that the introduction of an excess of 
lactic acid into the system is a possible if not 
constant factor in the production of acute rheu- 
matism. If to some, Wright's case presents not 
evidence enough, in the beautifully typical cha- 
racter of the artificially produced disease, and in 
the precision with which it could be manufactured 
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at tte will of the erperimenter, then tlie secon( 
case conies in to refute any explanation founded 
on the assumption of an idiosyncrasy on the part 
of one patient. 

In health lactic acid appears to be developed iSli 
considerable quantities by the action of a ferment 
on the glycogen and glucose formed by the liver 
and stored up in the muscles. Muscular action 
also produces this acid, and the decomposition of 
the muscle sugar accounts for the acid reaction 
observed in the muscles after death. Lactic acid 
afterwards by its combustion and conversion into 
carbonic acid and water gives rise to part of the 
heat of the body. The very high temperature™ 
observed in some cases of rheumatic fever 
very possibly bo due to the combustion of the 
excessive amount of lactic acid in the system. 
Two of the moat constant effects produced by the 
administration of lactic acid to diabetic patients 
are, in my experience, the elevation of the tem- 
perature of the body, and the restoration of the 
action of the skin. Prom the experiments of 

(1) In tlio caao or a gentlemaa whom I riicently «aw trich Dr. 
Tarton, of WoIverhariiptoTi, IIjq temppratoro in the iLiillu rose during 
tho last two houra of life From 109' F. to 111" F. Tliose obaarratioiu 
were carerolly made by Dr. Tnrton, and the Utter temporaturo, which 
wu rooorded a faw micuteB before death, wiu again indicated bj 
the thermometer ten roinutea after that event. Tho patient waa a 
Btrong, muaoniar man, and had Buffered previoaalj from acute rheama- 
tiaiD ; this taat nttack wag cbarncterised from the first by intensely add 
am) profosa porapiration, a highly ooid state of all the seoretions, and 
a very elerated temperature. 
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Schultzen *" we learn that when the processes of 
oxidation are arrested in the organism a variety of 
lactic acid appears in excess in the urine. The 
accumulation of the acid in acute rheumatism 
may possibly be accounted for in this way, or 
as the liver troubles which so often precede the 
occurrence of rheumatism would seem to indicate, 
the liver-sugar may be faultily formed and conse- 
quently undergo conversion iuto the acid too freely 
or too rapidly, or again there may bo too great 
activity on the part of the ferment which normally 
converts the sugar. By some one of these modes, or 
by a combination of them, the occurrence of lactic 
acid in excess may be explained, and possibly a more 
rational plan of dealing with the morbid process 
than we at present possess, may be discovered. 
No doubt much larger quantities of lactic acid 
than any given in my cases would be excreted in 
health, without producing any perceptible dis- 
turbance in the bodily functions. The acid would 
escape by the skin, the kidneys, or, after oxida- 
tion, as carbonic acid and water. It cannot be 
justly argued that the quantities of acid taken by 
my patients were too small not to have escaped 
in this way. The conditions under which the drug 
was given mufit be borne in mind. In diabetes we 



(!) Qnoted m " Dr. Bmaton'a Leoturea on DUbetm" (OntiiA Mtdi- 
cat JoiinuU, Fobrnarj Slst, 1BT4), irbioh contnin an eiiwlleiit summwy 
of our lugwlodgo o( tho farmuticui of laotio aoiil from glaoose. 
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have a state of disordered nutrition very unfavour- 
able to the conversion by oxidation of new com- 
pounds; and in Wright's case this was aggravated 
by the serious puhnonary compUcations. Asso- 
ciated with these, there was a dry and branny 
state of the skin highly unfavourable to the 
elimination of the lactic acid by one of the 
common channels. Lastly, the well-known per- 
sistent acidity of the urine in diabetes points 
a pre-existing hyperacidity of the fluids. 

These considerations are, I think, important, 
defining the conditions under which the ex| 
ments were made — conditions most favourable 
the development of the specific effects of the lactfc 
acid. It was the combination of all these which 
rendered Wright so susceptible to the action of the 
drug. By the absence of one of them (the lung- 
compHcation), and the minor degree of glycosuria, 
we may probably explain the slighter susceptibility 
in the second case. The larger'^' doses of acid 
which Wright was able to take occasionally, to- 
wards the close of his stay in the hospital, find 
an explanation partly in his more careful man- 
agement of the remedy, partly in an acquired 
toleration of it, and partly in the great improve- 

(3) Since the abovo was written, I bnve given Isctio acid in mncb 
liui^er doses : to tlio oitcnt or moro than two oimcei dail}', witbonl 
producing aaj rhaumatic symptoms. The effects of the druj; were 
profaae perBpIration and Gnallj dinirhceai, wliich compellsd its diM)OB> 
tianoncB. Tide Corn XI, Article Vlll. 
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ment which occurred under treatment in the state 
of the respiratory organs and in the sugar-excre- 
tion. 

I refram for the present from discussing the 
bearings of my observations on the therapeutics 
of rheumatism. The effects of the lactic acid on 
the excretion of sugar will be considered, with 
other modes of treatment, in a subsequent paper 
(Article VlU). In this commimication, my object 
has been to lay before the profession facts which 
have an important bearing on the origin of u 
common and serious malady. If, by pointing out 
the nature of the poison of acute rheumatism, they 
help in the smallest degree to improve therapeutics, 
they will not have been observed in vain. 



VTI. 

DUCHENNE'S PARALYSIS. 
(PSEUDO-HTPEBTROPniC PARALTBIB^i 



CiKNTLEMEN, 

You have lately had the opportunity 
of observing three cases of a peculiar form of 
paralysis, which you have often heard me speak 
oi in the wards as Diichoune's paralysis. Dr. 
Duchenne (de Boulogne), to whom we owe our 
chief knowledge of the disease, has called it 
Paralysis ^misculaire pseudo - hyperirophiqur, or 
Paralysie myO'ScUrosi^te,^^' and the English equiv- 
alent of the first name is probably the best 
descriptive title of the affection ; though I prefer 
to call it after the name of the distinguished 
observer who has described it so well. The 
liistory of these cases — very typical ones — I will 
now read, and we shall then be in a position 
to recognise clearly the special features of the 
and to learn in what respects it differs 
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from other conditions with which it has been 
hitherto confounded. 

Case I. — Some three months ago a man brought 
a dull, strumous-looking boy (W. M.), aged nine 
years, into the out-piitient room, to be treated for 
a weakness of the lower limbs. Ho stated that 
the boy walked imperfectly; that he often fell 
down, and could not raise himself again without 
assistance, and could not get upstairs; "but," 
said the father, " his liealth is good, and his 
limbs are not wasted — he has capital legs." These 
statements attracted my attention. The boy was 
stripped, and then the gastrocnemii and glutei 
muscles were seen to be greatly enlarged. They 
were firm to the touch, and stood out in bold 
rehef when contracting. As the boy stood erect, 
the lumbo-sacral curve was exaggerated, and tfae 
legs were widely separated. His gait was waddling 
and straddling, the body balanced on each leg 
alternately; and as he walked gingerly on his 
toes, the heels never touching the ground, the 
effect was most grotesque. The boy was admitted, 
and the following history obtained from his 
parents, who are both healthy, have never had 
syphiUs, and have no history of paralysis in their 
families. The patient is one of eight children, of 
whom one died in infancy of scarlatina. Tw^o 
boys older than the patient are strong and 
^b healthy, and a boy and two girls younger are also 
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healthy, but the youngest is weakly. The motl 
says the boy in the hospital was a healthy, weW^ 
developed baby ; that he has never had convul- 
sions or any kind of fits ; and has never been ill 
except with diarrhoea (which he had badly) and 
measles. He was, however, very weak on his 
legs, as an infant, was quite two years old 
before he walked alono, and for a long time after- 
wards was always stumbling and falling as he - 
walked. He improved in this respect, and waA 
able when six years of age to walk nearly a quaiv" 
ter of a mile, resting frequently and supporting 
liimself by the wall. He was sent to school, but 
was very dull ; and finally was allowed to remain 
at home, as the other boys frequently pushed hi m 
down in order to observe his grotesque and futile 
efforts to raise himself. He was never able to run 
or mount the stairs. When six years old his legs 
began to incre-ase in size. His arms were always 
weak ; he could never cut up his food like other 
children. His appetite was always good. He .g 
never lost power over the bladder or the rectum. I 

In the hospital the boy was found to be dull i 
intellect, but cunning ; his speech was slow, 
hearing slightly defective, and his vision myopi 
The physical examination of his chest and ; 
domen detected nothing abnormal. The urine waj 
healthy; the bowels regular. The appetite 
good; during his stay in the hospital he gainei 
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flesh. The teeth were irregular; the central in- 
•isors slightly serrated at their margins ; the 
decayed stumps of the first lateral incisors un- 
Bhed. On examining the locomotor system, the 
integument of the lower extremities was noticed 
to be remarkably mottled, patches of purplish 
colour alternating with white. This condition did 
not extend to the trunk, and was but slightly 
marked in the upper extremities. Sensation was 
everywhere natural; and he readily discriminated 
heat from cold. The bones and joints were well 
formed. The muscles of the head and neck 
were apparently healthy; those of the upper 
extremity were small and flabby, especially the 
flexor muscles of the arm and fore-arm. The 
pectorals were also small. The erector muscles 
of the spine were hypertropliied and hard. The 
glutei muscles were also greatly hypertrophied ; 
the muscles of the thigh wore firm, but not 
increased in size. The muscles of the calf were 
greatly enlarged; the body and the two heads 
of the gastrocnemii during contraction showed 
in bold rehef beneath the thin skin which 
covered them. The calves measured eleven, the 
thighs twelve and a half, inches in circumfer- 
ence. The muscles of the calf contracted with 
considerable power, as estimated by the resistance 
they offered to flexion of the foot ; while, on the 
contrary, the flexor muscles of the foot were easily 
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overcome. The muscles of the upper extremitu 
were fouiid to be feeble, the grasp weak on bol 
sides, and the power of the bicipites small. WheJ*'! 
the boy stood erect the feet were separated tea 
inches or more; the heels did not touch the ground ; 
the boy could not stand on his heels ; even when 
supported, he naturally stood and walked on his 
toes. His equilibrium was so unstable that a very\ 
slight touch sufficed to upset him, and wlien dowii\ 
he could only occasionally raise himself withoi 
assistance. He generally crawled to the nearesfe 
bed in the ward, and placing his feet against ih* 
leg of the bedstead or part of the wall, as a ^>oint 
d'appu!) raised himself first on his hands and fe^, 
then, by placing a hand on each leg alternately, 
he, as it were, climbed up himself, and gained thai 
erect posture, the spinal erector muscles bulginj 
largely all the time, but being powerless to aid, 
"When he fell, he fell all in a heap ; in sitting 
down he sat down suddenly, and could only rise 
again by using his arms. After walking across th© 
ward two or three times the peculiarities of hi» 
gait were exaggerated, the efforts more laboured, 
and the perils of the journey increased. Tfaff 
photographs before you give a very fair idea of 
the boy's figure. (Figs. 1 and 2.) In one respect 
they are very imperfect : the feet are placed too 
close together. The artist when he brought tha 
photographs to me, remarked that "it was a very. 



DUCHESNE S PAEAiTSIS. 163' 

troublesome job, for the boy repeatedly fell down." 
In reality the artist liad been trying to make the 
boy stand with hia heels too close together, and 
after repeated trials had found it impossible to 
obtain any nearer approximation than that seen in 
the figures ; whenever the basis of support was 
still further narrowed, the boy swayed about and 
fell.''' 





Such is a pretty full account of this case. The 

I two other cases to which I have referred were 

under the care of my colleague, Dr. Russell, who 

has kindly placed them at my dipposal, and 

allowed me to make use of liis exhaustive and 
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graphic account o£ them. The second case rf 
visited and examined with Dr. Russell at Cradlej.l 

Case II. "Zachariah "VV., aged eleven, was i 
mitted April 6th, 1869. I visited his family twico 
in company with my clerk, Mr. Greenway. We 
saw the paternal grandparents, who have always 
been healthy, save that the grandmother has 
lately had an attack o£ hemiplegia. Their chil- 
dren, eight in number, were perfectly healthy; 
seven are still alive; no miscarriage. Maternal 
grandmother died of rheumatic fever; grandfather 
stated to be very well ; five children healthy. Th$.a 
parents of the patient are healthy.'' 

" There is an entire absence of any evidence of I 
rheumatism and syphilis, both from personal BiAm 
family history. We examined the hearts 
parents and children; they were quite healtl^J 
The cornefe were clear ; the incisors healthyS 
■ except that the mother has lost one front uppi 
incisor; that the second child has her upp 
front incisors decaying at the sides in commofl 
with otlier teeth, and the sixth child has ha 
front incisors (first dentition) decaying. Tin 
parents have had nine children — one misci 
riage. The eldest and fifth children died of uh 
flammation of the lungs and of measles; 
second child is now sixteen years of age; 
are quite healthy and well-developed, exo< 
Thomas (the third) and our patient (the fom 
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both of whom are paralysed. No fits in any 
member of the family." 

" Thomas, the third child, aged fourteen, was 
sickly as a child, but improved up to his eleventh 
year. About a year and nine months ago he sat 
down for two hours in a field by a bonfire; he 
was unable to get up, so that his mother had to 
carry him home. He has never walked on his 
feet above a yard from the door since. It is, 
however, evident that there had been weakness 
in walking anteriorly ; moreover, he frequently 
wetted and once or twice dirtied his bed — a thing 
new in him. For the last twelve months he has 
only got along by walking on his hands and knees, 
for he could never use crutches, but he has ceased 
to wet or dirty his bed ; his bowels have become 
very costive. The evidence of his parents is ab- 
solute against tliere having been any enlargement 
of muscles, and against progression on the toes. 
The boy is well made, his f;ice very impassive, bis 
pupils are rather large and sluggish, his intellect 
clear, but below par. He usually sits with his 
right leg bent under him, and manifests con- 
siderable weakness in the muscles of the back ; 
as he lies his legs are closely bent on his thighs. 
In progression he goes on his hands and knees, 
advancing slowly, but with a perfectly symmetncal 
movement, just like a quadruped, his palms being 
■ placed flat on the ground, in the manner of a fore- 
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paw, indicating long practice in this method 
locomotion. He ia feeble in his upper extremitiefl, 
but they suffice for ordinary purposes; he can 
place n book on his head. The trunk muscles, 
with those of the hips and back, preserve their 
normal proportion, but in raising himself after 
having stooped over the bed-side, want of power, 
both in his loins and in his arms, is plainly in- 
dicated. The muscles of the shoulders and upper 
extremities are extremely attenuated, so as to fix 
the attention at once by the disproportionate 
smallness of the arms. The lower extremities 
arc of about normal bulk, and retain consider- 
able coutiitctile power. The muscles of the thighs 
are normal, but those of the calves are prel 
naturally firm, approaching, though not equalli 
in this respect the calves of his brother. I shall 
give a description of the microscopic appearances 
presented by the muscular tissue of tlie calves, in 
connexion with the examination of his brother; 
The hamstrings are contracted, so that the km 
cannot be fully extended, owing doubtless to 
habitual posture. The integuments of the lo" 
extremities are somewhat mottled. Temperati 
of lower extremities, 98.4° (norma!) in six out 
nine observations, in the other three from 96° 
97". An interrupted galvanic current of model 
power produces contraction in the muscles of 
lower extremities to about the same extent as W 
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the other miisclea of the body, which are quite 
sensitive to its influence. Height of the boy 4S 
inches (not allowing for the flexion of the knees) ; 
girth of calves, 9 inches; thighs, 12^ inches; of 
upper-arm and fore-arm, 6 inches. The muscles of 
the eyes, face, tongue, and throat act naturally. 
Sensation tested by a hair is natural. He readily 
discriminates heat from cold, but is not sensitive 
to tickling of the soles." 

" Zachariah, aged eleven, our original patient, is 
a well-made boy. His cornese are clear ; the middle 
upper incisors have a trdnaverse fun-ow ; surface 
of lower half rather uneven ; but no disposition 
to pegging. Tho heart is healthy. His mother is 
Bure that he walked perfectly up to the last six 
months. At that time weakness in walking first 
showed itself, and has increased gradually, but up 
to a week before admission be could walk across 
the street, though when he came into the Hospital 
he was unable to walk a step witliout support, 
but he has now much improved in this particular. 
To the last he has been very useful with his arms, 
nursing the baby, &c. His mother declares that 
the boy walked on his toes from the beginning of 
the paralysis, and that the calves of the legs began 
at once to increase, and that there was also marked 
projection of the hips from the time when the 
failure was first noticed. " I thought his bottom 
was not right, it seemed so hard," she said. She 
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describes him very graphically as walking with .1 
his hand behind him, and his body swaying. H* I 
complained throughout that hia legs ached, and 
said that the feeling had gone out of hia hands, and. I 
that hia feet were numbed. His bowels have not i 
been costive, nor has he wetted or dirtied his bed..] 
The boy has a sharp expression of face, and ft I 
state of intellect above the average. The pupils are t 
quite normal in size and contractility. The muscleafl 
of the upper extremities and of the upper part of th) 
body are of average sisis and proportion ; but tb 
nurse reports him as being rather clumsy in using 
his arms. The erector muaclea of the spine in the 
lower half of the trunk, the muscles of the hipa, 
and those of the calves, are remarkably enlarged 
and much firmer than natural. The hipa projeofc 
considerably; the erector spinas is very prominent -g 
even as he sits, and the rounded calves — a round* J 
ness in which the muscles on the front of the leg J 
participate — form very remarkable objects. The I 
boy cannot raise himself from the sitting posture J 
without help, nor straighten himself after stooping! 
imless by climbing up his own thighs. In sitting"! 
little would be observed about him, but in stand* 
ing or walking the pose of the body and limbs is 1 
very singular. The loins are excessively hollowed; 
the chest and abdomen are projected forward, 1 
calUng to one's mind the look of a pouter pigeon; 
the arms are placed against the sides, and the i 
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shoulders are raised; the legs are separated 
widely, and he supports himself on his toes, 
especially those of the left foot. He cannot stand 
more than a few seconds without support, and 
his entire weight soon falls upon the person sup- 
porting hira. He can, however, now walk up and 
down the yard without help. In doing so the eyes 
are directed intently upwards; the muscles of 
the face ai-e fixed ; his lower extremities are 
straddled and straight ; the knees are scarcely bent, 
the feet are extended ; he progresses entirely on 
the balls of his toes, swaying his body with each 
step horn one side to the other, and balancing 
himself with his outstretched arms. The pecidiar 
waddle, the intent gaze, the fixed attention of 
every muscle of the face and trunk, the high 
shoulders, the projecting chest and belly, the 
pointed toes, form altogether a most singular 
picture. The integuments of the lower extremi- 
ties are remarkably mottled, the skin is rather 
line, the nails perfect. Temperature of lower 
extremities, 93.4° (normal), in five out of nine 
observations ; in the remaining four from 96" to 
07°. The muscles of all parts of his body alike 
did not answer to the induced current, contrast- 
ing remarkably in this respect with the results of 
two experiments on the brother; the current, 
however, was felt very sensibly. Sensation to a 
hair, to warmth, and tickling, is quite normal in 
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all parts. The muscles of the head, face, and 
throat act naturally." 

"An opbthalmoscopic examination made by Dr. 
Welch, the house physician, gave these results. 
Zachariah : the fundus of each eye, on examinatu 
both of the direct and inverted image, appi 
normal, with the exception of a narrow crescentio 
white line running along the outer side of the 
disc. Thomas : fundus quite healtliy." 

Case III. " Samuel fi., aged ten. The following 
is the remarkable history of this patient's family : — 
There is entire freedom from any rheumatic histor)'. 
The hearts of the parents and children are healtiiy. 
There is no evidence of syphihs ; the cornea and 
the front teeth of all the children are quite healthl 
Tlie father's health and his family history are 
fectly satisfactory. The mother is quite healt] 
Her mother's brother (patient's great imcle) 
" weak " (paralysed). She had heard her mot] 
say that she had to carry him up to bed, just 
she herself did for her own children. There 
nine children of the generation of the patient^i 
mother — one of them born dead ; one misi 
riage. Two of these children (patient's uncll 
walked up to the age of nine years, and 
became paralysed. They died at the ages of si: 
teen and seventeen. The rest were healthy. Tl 
of them died young. The patient's mother has 
nine children, one of them still-born. All 
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Btout and healthy at birth ; none died under the 
age of five. The first and fourth chiUlren (boys) 
died paralysed, as ■will be related. The second and 
third died from inflammation of the bowels and 
fever. The fifth is our patient. AH these were 
males. The remaining children (girls), eldest aged 
eight, youngest four years, are quite healthy. There 
have been no fits in any member of the family. 
The two boys who died paralysed began to lose 
power at the respective ages of four and nine. 
They never walked at all for six and four years 
before death. Both of them lost the use of their 
upper extremities also to such an extent, that in 
eating they had to rest their elbows on the table, 
and, finally, had to be fed. The one died, aged 
sixteen, of an acute attack in the bowels ; the 
other, aged thirteen, of consumption (fever, expec- 
toration, and wasting). Neither had large mus- 
cles ; on the contrary, their limbs wasted, but the 
former of the two is positively asserted to have 
walked on his toes, and to have swayed hia body." 
" Samuel, the fifth child, aged ten, has clear 
comete, excellent front teeth, and a healthy heart. 
His legs first failed at the age of three or four, 
and he grew worse by degrees. They began to 
grow large at a very early period in the history 
of his disease, but have only become " so very 
large " the last four years. Ho has never fully 
lost the power of walking ; has never had pains 



172 



DUCHENNE S PAflALTSlS. 



nor any spasmodic action. He can now 
three or four miles, but is very easily thrown 
down, and wlien we saw him he had a bloody nose 
from such an accident. His walk, and especially 
his run, are unsteady. He stands steadily and.* 
well, but the heel is not fully placed on thsfl 
ground. He has marked difficulty in stooping, 
and especially in raising himself again. The right 
grasp is decidedly more feeble than the left, and 
he is stated to fail somewhat in his arms, though 
he throws stones and spins tops. The muscular 
enlargement is confined to his calves, which alsft J 
present imnatural firmness. In girth they ^49 
within an inch of the thickest part of the thigh, ' 
which itself is not reduced in size. In the thighs, 
however, the belly of the quadriceps extensor 
projects so much as to cause a very apparent 
deformity, but it is not firmer than normal. 
The arms are small, but the muscles are fairlj J 
nourished. Sensation to touch is perfect. !bi>fl 
telligence is stated to be good, but he is very shyl 
and unmanageable before strangers."'" 



The diagnosis in all these cases was clear. ThftJ 
enlarged and hardened muscles, tlie history of pr* 
vious weakness of the legs coming on withoul 
appreciable cause, the separation of the legs iafl 
the erect posture, the talipes equinus, the curvet 

(3) Medical Timts and Ooictle, Ma; 2Sth, 1309. 
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back, and the peculiar gait, formed an assemblage 
of symptoms too complete to admit of a doubt. 

Duchenne, in his admirable memoir on this sub- 
ject, has divided the course of the disease into 
three stages : — 

I. Of muscular weakness. 

II. Of apparent muscular hypertrophy. 

III. Of general paralysis. 

I. The first stage is characterised by feebleness 
of the muscles of the lower limbs. The children 
walk late and walk badly ; when they stand their 
legs are widely separated, the natural lumbar 
curve of the back is greatly increased ; they 
waddle in their gait, and with difficulty main- 
tain the erect posture, Tliis stage varies in its 
duration; it is usually shorter than the sub- 
sequent stages : it lasted in our first case from the 
earliest infancy up to the sixth year. In the 
other cases it began later; in the one it lasted 
between two and three years, in the other scarcely 
as many months. 

II. In the second stage the enlargement of the 
muscles makes its appearance. The muscles of 
the calf are the first to increase in size, then 
other muscles follow, especially the glutei and 
the lumbo-sacral muscles. The hypertrophy may 
indeed extend to nearly all the muscles of the 
body, and give the child the appearance of a littli.- 
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Hercules. The enlarged musclea are firm and 
bard to the touch, and stand out proramentljr- 
beneath the skin during contraction. It woiild 
seem that a clear separation of the first an4.^ 
second stages may be wanting, and the weal 
ness and enlargement of the muscles may, 
a curious association, appear simultaneously. In 
some cases the hypertrophy is inconsiderable, 
and may escape the attention of parents- 
the case of two brothers of one of the patieni 
here. This stage may last for one 
years ; the muscles enlarge for a time and tbi 
remain stationary, their power not being app] 
ciably diminished by the enlargement. 

III. In the third stage the muscular weakness 
is greatly aggravated. The patients can no longer, 
stand or even sit upright without support. Thei 
have no power to alter any position in which thei 
are placed. Tlie upper extremities become so weak, 
and the power of raising the arm progressively 
diminishes to such an extent, that the food can 
scarcely be raised to the mouth. The hands, how- 
ever, retain strengtli enough to play with small 
toys. The enlarged muscles sometimes melt away^ 
but often to a late period retain both thei 
bulk and strength. This is especially seen 
the muscles of the calf. Those of the face 
and neck remain intact longest, and the well- 
nourished face and head contrast most curiously 
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with the useless limbs and the inert trunk. In 
this state these unfortunate subjects may live for 
:i considerable time, till some intercurrent malady 
ends the scene. The boy whose case I have placed 
first is now entering this stage; his muscular 
power is decreasing, and since he has left the 
hospital, this diminution has been very decided 
(nide Postscript). 

The question occurs — how is it that muscles, 
apparently so much increased in size, can effect so 
little ? The muscles of the gluteal region (Case I, 
Figs. 1 and 2) were enormous ; and yet the alternate 
balancing of the body on either side indicated feeble- 
ness in the middle and small gluteals. By means of 
the lumbo-sacral curve, the shoulders and upper 
part of the trunk were, in the erect posture, placed 
in a position posterior to the sacrum, and the line 
of gravity thus thrown backwards. When this curve 
was diminished, the boy fell forwards, and could 
only raise himself by resting liis hands upon his 
thighs, and jerking himself backwards, the hyper- 
trophiod spinal muscles bulging all the while in 
impotent contraction. To those who first observed 
the disease, the dead-house seemed to be the only 
place where a satisfactory answer could be ob- 
tained ; but some observers,'*' with an enterprising 

(4) Grieainger nnJ Billrotli : Archivfur IhiH-unda,lSei, 

M. A. Warnioh : Deuticha ArM,'/. Klin. ««!. t. ii. IBM. 
H. H. Heller : ,. „ „ ,. t. i, ISSk 
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boldness, cut out pieces of muscle from some o 
their patients. Duclienne, however, adopted 
more humane plan, and devised a little instrument 
— the "emporte-piuce histologique," — by means of 
which specimens of muscle can be easily and almost 
painlessly obtained from the living subject. I pro- 
cured this instrument; and my colleague, Mr. 
Bartleet, removed a specimen for me from the 
gluteal region. The piece of muscle was very 
pale ; and after it was treated by chromic acid, as 
Duchenne recommends, the microscope showed us 
a considerable increase in the interstitial connei 
tive tissue, and a remarkable development of wavi 
fibrous tissue. The muscular fibre itself did n<d 
appear to be much altered : fat-globules w 
seen near to, but not connected with it. 
second specimen was examined, and showed i 
muscular fibre almost wholly deprived of 1 
verse striation, but with distinct longitudinal stri 
and surrounded by a quantity of wavy fibrom 
tissue,'" very like yellow elastic tissue; a few fat- ' 
globules and small cells were also visible between 
the fibres. Heller observed this fat in greater 
quantity, and proposed on this account to nai 
the disease Lipoviatosis liuTiirians musculorum, j. 
greseha. The fat is most probably the characte 
istic feature of the last stage of the disease, i 
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the increased amount of connective tissue is of 
the second. The examination of the muscles 
after death in the two recorded necropsies die- 
covered similar conditions to those which examin- 
ation of the living muscle disclosed. 

In Dr. Russell's cases the results of microscopic 
examination were as follows : 

" In the case of Zachariah, the boy with en- 
larged muscles, specimens were taken from the 
calf and the hip; they consisted of muscular 
fascicles and of foreign element in different pro- 
portions. The latter consisted of a membranous 
looking material without structure, of strands of 
different diameters, from joVo ^"^'^ ^^ double that 
size, exceedingly twisted and contorted, some 
without, some with a fibrous structure, and of 
fine curled single threads. The muscular fas- 
cicles were much more abundant in the calves 
than in the hip. In one specimen from the former 
situation the fascicles were in large numbers, 
even constituting the larger proportion; in another 
specimen, on the other hand, taken from the 
calf, we only "saw two fascicles, one of them 
partially atrophied. In only one specimen {from 
the hip) were the transverse markings of the fas- 
cicles naturally distinct ; in all the others they 
were either absent, or only visible here and there. 
The longitudinal markings were very delicate. In 
no fascicles was there any sign of granular or fatty 
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d^eneration. I looked with great interest 
the specimens from the rather firm calf of ths 
hoy Thomas, who had not had enlargement of 
the muscles. They presented precisely the same 
appearance with the specimens described above. 
The foreign element was generally even more 
abundant. In one specimen only were the co- 
existing muscular fascicles healthy in appearance;.] 
in the other, the transverse strisB were faint, 
the longitudinal very fine." 

Duchenne has figured (Op. cit.) similar appearand 
to those above described, and thus enumerat«l 
the changes which occur in the muscles — (1) loai 
of colour; (2) extreme delicacy, and in some few 
cases loss of the transverse striation of the mus- 
cular fibres; (3) diminution in size transversely 
of the muscular fibres ; (4) decrease in 
number of muscular fibres in proportion to thoJ 
connective tissue hyperplasia. The appearance o 
interstitial fibroid tissue, Duchenne says, is not t 
be referred, as Eulenberg and Cohuheim thought 
to empty sheaths of sarcolemma. In the I 
stage of the malady the transverse striation 
often extremely delicate, and in tliis stage thei 
may be a condition of muscle which gives rise t 
slight enlargement, hut the true connective tissue 
hyperplasia does not appear till the second stage. 
The passage from connective tissue to fat occurs 
later on. The existence of numerous hypertro- 
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pbied capillary vessels in the muscles was noted 
in the examination of the muscles after death in 
Bergeron's case.'*' The essential change, indeed, 
appears to be the increase of connective tissue. 
This we found equally marked in the brother of 
the boy who was tlie subject of Case II, who 
had never had decided enlargement of his muscles. 
The morbid process is always the same : a form- 
ative irritatiou, which produces first hyperplasia of 
the interstitial connective tissue, and later, fatty 
change. 

The hypertrophy ia possibly only an accidental 
condition of certain muscles, and not a necessary 
part of the pathological process. It is certain 
from Duchenne's observations, and from our own, 
that the hypertrophy bears no direct relation 
to the paralysis, but on the contrary, the en- 
larged muscles retain their power to an advanced 
period of the malady, when nearly all the other 
muscles are wasted and useless. It appears to 
me that the conditions which favour the connec- 
tive tissue growth may also contribute to the 
nutritive activity in the muscular fibre itself, and 
BO conserve the necessary strength in certain 
muBcles, on which much work is tlirown. In 
this sense the hypertrophy may even be re- 
garded as conservative in its nature. I find 
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that Dr. Davidson"' has expressed a similar idea,il 
and considers tlie hypertrophy to be compen- 
satory. He explains the localization of the hyper- 
trophy in the calves and posterior muscles, by 
the fact that these muscles have the greatest 
amount of work to do in keeping the body 
erect and in walking, In the third stage of 
tho malady in Case I (vide postscript), the pos- 
terior muscles of tho leg retained a considerable 
amount of strength till a late period, and showed 
a much greater amount of electro-muscular con^ 
tractility than the muscles which had never enJ 
larged. The deltoid muscle of the right sidSil 
moreover, which had been used for raising t\uti 
arm long after the left arm had become uaelesajl 
was moderately hypertrophied, while the Id 
muscle had not at any time undergone such I 
change. This hypothesis of the conservative i 
compensatory nature of the hypertrophy, is wordtM 
of further investigation. 

The above described microscopical appearance*'' 
distinguish the affection from one with which it has 
been hitherto confounded — progressive muscular 
atrophy of childhood — in which the muscular i 
generation is decidedly fatty. Progi-essive mm 
cular atrophy, which is rare in childhood, beg; 
by attacking the muscles of the face, and folloir 

(7) On Pieado-h'jpcrtrophie Hutciilur F'irnlyiis.^Qloigoto iMi 
/oumol, Mbj, 1ST2. 
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■1 slow and descending course, dissecting out sepa- 
rate groups of muscles. The wasting is partial 
:md irregular, and ia in direct proportion to 
the loss of power. Infantile paralysis may also 
be mistaken for tlie disease under notice ; but the 
sudden invasion, the occurrence of febrile symp- 
toms, and the completeness of the paralysis, at 
first, arc generally sufficient to distinguish it. 
The electro-muscular contractility ia also ira- 
jKiired, while in the earlier stages of paralysis 
with .apparent hypertrophy it is unaffected. Our 
observations coincide on this point with those 
made elsewhere. The peculiar gait, the separation 
of the feet, the exa^erated lumbo-sacral curve, 
and the bulk of the calves are generally sufficient 
to distinguish Duchenne's paralysis from other 
conditions which are characterised by retarded 
development of locomotory power in early life. 
You might be easily led to suppose, from the 
intellectual dulness which has marked our patients 
Iiere, that the seat of the primary lesion in these 
cases is in the brain. This view was at one time 
held, but post-mortem investigation has hitherto 
failed to support it. In two cases in which post- 
mortem examinations have been made, eminent 
observers have failed to find any appreciable lesion 
of the nervous centres. The first case was re- 
ported by Eulenburg and Cohnlieim, and the second 
by Bergeron and Charcot. In the cases before us, 
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tlie oplithalmoscopic examinations gave only neg&'J 
tive results. 

The remarkable mottling of the surface of 
lower limbs observed in the cases I have narrated, 
may be referred to some peculiarity in the capillary 
circulation. The discolouration chiefly affected 
the lower hmbs, but sometiraes also extended to 
the upper extremities, but was never seen on the 
face or neck. It varied at different times from a 
bright rosy to a dusky red tint. Similar appear- 
ances have been noticed by Schutzenberger,'*' Be- 
rend/*' and Griesinger.'"" In Berend's case the 
mottling was of a dusky blue colour, and was asso- 
ciated with a lowered surface temperature of 
the thighs. Griesinger states that in his patient 
the lower limbs were nearly always of an un- 
natural colour, sometimes rosy, at others dusl 
red. With this condition there was an elevatii 
of the teraporaturo of the surface above that of 
the trunk. Our observations made on the boys 
when in the hospital sometiraes showed the tem- 
perature of the thighs to bo a little above 
normal standard, but there was no constant 
vation or depression of temperature in any of 
cases. The same observer (Griesinger) remark) 
that the discolouration became more pronouni 
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when the patient made attempts to produce move- 
ments of the lower limbs, which he could not 
effect. A similar peculiarity I have frequently 
noticed in the patient W. M. (Case I) : a kind of 
blushing of the limbs at their own powerlesaness. 

The prevailing hypothesis at present is that this 
condition indicates some lesion of the vaso-motor 
system as the cause of the disease. That long 
continued congestion is generally followed by the 
excessive development of connective tissue is a 
law, which has much evidence in its favour, and 
the sclerosis of the muscles in these cases may bo 
another example of its action. The disease is pro- 
bably due to some lesion of the vaso-motor system, 
but is not necessarily effected by means of the 
connective tissue hypertrophy. The other muscles 
of the body we have seen, become weakened as 
well as those which have increased in bulk. Some, 
indeed, never show any increase in size and yet 
become powerless, wliile the muscles most enlarged 
retain their strength longest. 

I had at one time an idea that these cases might 
possibly be another manifestation of hereditary 
syphilis, and consequently a careful examination 
of all the patients and their families was made. 
The teeth of the boy whose case I have read were 
irregular, and the central incisors slightly serrated, 
but by no means notched. In only one case has a 
iairly characteristic centi-al incisor been seen. In 




184 



DDCHENNE S PARALYSIS. 



none of the three families to which the child: 
belong has a history of syphihg been found, 
in none of the brothers and sisters of either of tlift' 
patients have syphilitic teeth or traces of keratitaa 
been discovered. In none of the cases have tl 
children been the offspring of a consanguineooSJ 
marriage, as has been observed in some cases isi 
Germany. As far as our present observation goesi! 
the disease is confined to children. It may oc< 
in infancy, or it may appear as late as the tl 
teenth year. 

There can be no doubt of the hereditary chai 
ter of the malady in some cases. The boy whose^ 
ease we first considered to-day comes of a healthy 
family; but the boy whose case is No. Ill, and 
who was in the hospital some months ago, was the 
third of his family affected. In this instance tl 
two other brothers became completely paralysi 
and were carried off by intercurrent diseases at 
sixteen and seventeen years of age. According 
to the mother's statement two of ber brothers 
were similarly affected, and died when sixteen 
and seventeen years of age. It would appear 
from the history that one of her mother's brothers-j 
(the patient's great uncle) was affected with m 
similar form of paralysis. This would make a 
total of five cases in three generations. The 
brother of the patient, Zacliariah W. (Case II), 
seems to have been a less well marked exampli 
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this disease, in which there was no stage of mus- 
cular enlargement; this opinion is strongly con- 
firmed by the microscopic appearances of the 
muscles. The girls of all these families have 
escaped, and continental experience points to the 
much greater frequency of the disease in boys. 

Next as to prognosis and treatment. Paralysis 
with apparent muscular hypertrophy, when once 
fully developed, tends surely and steadily to a 
fatal termination. All the evidence hitherto col- 
lected confirms this. There is, however, according 
to Ducbenno, a saving clause to a complete ad- 
mission of powerlessness on our part. He has 
succeeded in curing two cases in the first stage 
by Faradisation of the muscles, which acts most 
probably by rendering the capillary circulation 
more active, and lessening the venous stasis, that 
favours the production of connective tissue. Our 
patient, admitted, as he was, at an advanced period 
of the second stage, was treated with iodide of 
potassium, iron, and cod-Hver oil. He improved 
for a few weeks after admis-son, probably more on 
account of the improved diet than the drugs. The 
daily application of the Faradic current was after- 
wards tried, but no good results were obtained, 
and when discharged the boy had certainly not 
improved, In the last stage of the disease 
_ Faradisation and Voltaism, however or wherever 
B applied, appeared to have no beneficial effect. 
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When the pathogeny of the disease is more i 
vanced our therapeutics will be more perfect. 
Careful observation will achieve this, and each 
of you may assist in the work. 




POSTSCRIPT. 

Case I. Sequel. — W. M. again came into 
hospital under my care towards the close of 18! 
From his father's account it appeared that after 
the boy's discharge in April, 1869, his power of 
walking had progressively decreased, and that in 
the course of eighteen months he had been re- 
duced to crawling about the house. For some 
months before his admission he had been 
able even to crawl, and had been obliged 
remain in any spot on which he was placed. His 
father carried him down from his bed in the 
morning, propped him up in a chair or on a 
sofa, and there the lad remained all day. 

Wiien admitted, his wasted limbs and general 
powerlessness presented a marked contrast (Fig. 3) 
to the condition in which he Jiad left the hospital 
in 1869. {Vide Figs. 1 and 2, p. 163.) In the 
interval he had grown in length of hmb and size 
of trunk, his face was still well nourished, and 
his general intelligence was greater than formerly ; 
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as far as muscular power was concerned he was, 
however, ahnost an inert mass, being able only 
to move his trunk sideways in the slightest de- 
gree by using his right arm as a lever. 

When stripped his skin was observed to be 
harsh, dry, and more mottled than formerly ; this 




peculiarity had originally been confined to the lower 
extremities, but now also affected the surface of 
the trunk and upper extremities, and becamo 
much more distinct when ho tried to move his 
limbs. When the boy was raised and supported in 
the erect position by two persons, one holding him 
under each axilla, and the other supporting him 
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from below by a hand placed under e 
osity of the ischium, he could make n 
rest his weight on his lower limbs; his legs, in- 
deed, remained semi-flexed, the toes pointing to the 
^ound and the heels being drawn up by the muscles 
of the calves, while the hamstrings prevented any 
straightening of the lower legs even by force.' 
When held in position the spine was curved wi1 
the convexity backwards, and the former lumbo^ 
sacral concavity could not be restored by anyl 
effort of the patient, even vrith the assistance 
those who supported him. There was also notici 
a slight lateral curvature of the spine to the lei 
Wlien placed in bed the patient was able with a 
Uttle support to maintain the sitting posture, but 
his position was most grotesque. He sat with his 
legs folded up in an exaggerated tailor-fasbion)i 
the heel of the right foot tucked up close undi 
the pubic arch, while the concave plantar surface 
of the left foot was applied to the dorsum of 
the right. This was his favourite position. In 
order to gain it, however, he was obliged to use 
his hands to drag up his feet. "When asleep he 
lay on his left side with his legs and thighs bottkj 
drawn up, his heels touching his buttocks. J 

On further examination, the lower extremities 
were found to have diminished in bulk since 
1869. The right calf measured only 9^, the 
left 9^, as compared with the former circumft 
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ence of 11 inches each. The thighs had lost 
less in circumference, the right measuring 12 
and the left 11^ inches, or respectively ^ and 1 
inch less than in 1869. The gastrocnemii mus- 
cles were fairly firm, but not so hard as formerly; 
they kept the feet in a state of e(|uinism which 
could not be reduced. These calf muscles allowed 
the boy to make no movement beyond a slight 
extension of the foot, and a little flexion of the 
toes. The hamstring muscles, which were moder- 
ately large, retained the leg flexed upon the thigli. 
The glutei were still firm, but not hard and 
massive as formerly', and the lumbar muscles 
had also lost bulk and hardness to a similar de- 
gree. The muscles of the trunk were all much 
wasted. The abdomen was large and prominent, 
the liver was enlarged, extended three fingers* 
breadth below tlie costal arch, and caused a bul- 
ging of the right hypochondriac and epigastric 
regions. The organ was not tender, but smooth 
aud elastic to the touch. The spleen was not 
enlarged. The chest was asymmetrical, the right 
aide being the more capacious ; the sternum was 
prominent, and directed towards the left, and pro- 
duced a bulging of tho cardiac region. 

The respiratory movements were feeble every- 
where, and especially so on the left side. The 
breath sounds were healthy all over tho chest. 
The ai'ea of cardiac dulness was increased later- 
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ally, and extended from a finger's breadth beyoi 
the right edge of the sternum to half an in( 
beyond the left nipple line. The upper inarj 
of dulness was at the third rib, and the apt 
beat at the sixth rib. A loud mitral syBtolic mi 
mur was heard all over the priecordial regioi 
was loudest half an inch above the apex bei 
and was distinctly heard in the axilla and 
the left side of the spine posteriorly. This nn 
mur was not present when the boy was in ho( 
pital in 1869. 

The muscles of the upper extremities were 
much wasted, and had become so feeble that ho 
could not raise his hands to his mouth, exceptcj 
when his elbows rested on the bed or table, 
this position he managed to feed himself. Ti 
right could be raised more than the left, and was 
less wasted. The right deltoid retained a moderate 
amount of its fibres, while the left muscle had 
almost completely disappeared. The hands, thin 
and wasted, had scarcely any power of graspinj 
and could only be used to play with small ligl 
toys. The right arm at its points of maximi 
circumference measured only 5^, the fore-arm 
inches; the left arm was slightly less than 
fellow, and had less muscular power. 

In comparing the lad's state as described aboi 
with that which he presented formerly, it must 
borne in mind that nearly five years had elapsi 
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and that instead of a cbild of nine, the patient bad 
become a lad of fourteen years. This no doubt 
accounts for the intellectual improvement ex- 
hibited. The beart-mischief whicli he bad ac- 
fjuired in the interval was not referred by the 
parents to any distinct illness. Ho suffered from 
palpitation occasionally while in the hospital, 
and on one occasion had a sharp attack of con- 
gestion of the lungs with albuminuria, which, 
however, yielded to treatment. The digestive 
functions had remained good ; occasionally he 
ate too much, and suffered in consequence: he 
bad retained power over the sphincters. 

The boy's hearing and sight bad not suffered at 
all during the five years' interval, and his face had 
lost some of the stolid expression which had previ- 
ously characterised it, although it still lacked in- 
telligence and animation. Sensation to tickbng 
by a hair, and to heat and cold was everywhere 
perfect. The mottling of the skin was very re- 
markable, and was possibly increased by the 
changes in the circulation consequent on the 
mitral insufficiency. The temperature of the sur- 
face of the lower extremities taken in the groins, 
in the popHteaJ spaces, and over the calves was 
generally normal ; sometimes, however, it rose as 
high as 99° and at others fell as low as 97°; 
the temperature was highest when the mottling 
■ of the surface was of the reddest colour. 1*lie 
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asymmetry of the chest and the lateral 
ture of the spine find an explanation in the ' 
influence of the weight of the viscera, especially 
the enlarged liver, on the cavities of the thorax 
and abdomeii) which had no longer the suppi 
of healthy muscles. Sleeping as the boy ( 
always on the left side, the enlarged liver pressed 
towards the left, and so caused the asymmetrj' 
of the chest and the lateral curvature of the 
spine. 

Wlien admitted, the electric sensibility of 1 
general surface to Voltaism was somewliat di- 
minished ; over the nerves it was increased, pro- 
bably from the close proximity of the electrodes 
in consequence of the emaciation. The electrtw 
muscular contractility was very small. To '. 
radisation the electric sensibility was unusui 
small. The electro-muscular contractility variet 
with the size of the muscles, being greatest whei 
the muscles remained largest, namely, on the fle: 
surfaces of the body generally, on the right sid« 
and in the lower extremities. The right delt< 
muscle, especially in its anterior fibres, respond 
to the faradic current much better than the sani 
muscle on the opposite side, which had almoi 
entirely disappeared. 

While the boy remained in the hospital, FaradiJ 
sation and Voltaism were in turn tried, but had i 
appreciable effect in restoring muscular power, Thi 
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deltoid muscles were specially selected for obser- 
vation, but in spite of the application of both 
forms of electricity, a month's trial of each form 
being made, there was no improvement in the 
power of raising the arm, and no increase in size 
of the affected muscles. The boy during a four 
months' stay improved in general nutrition, but, 
while he apparently lost no muscular power, he 
certainly gained none under the electrical treat- 
ment. 
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OBSERVATIONS ON DIABETES MELLITUS ] 
AND ITS TREATMENT. 



In a disease like Diabetes MellituB, in which success ■ 
seldom crowns our treatment, in spite of the very 
extensive knowledge we possess of the physio- 
logical mechanism of the disorder, it is, I think, 
necessary to have some hypotheses to give interest 
and method to clinical work. Hypotheses are 
unmitigated evils only when they cease to be 
the servants and become the masters of facts. 
Kept in their proper places, recognised only as 
])rovisional explanations, and not mistaken for 
proven truths, they favour instead of obstructing 
clinical research. It is with this view that I have 
ventured to arrange tho cases narrated in this 
, according to certain hypotheses respecting 
the nature of the malady. If the causes of the 
glycosuria differ as widely as I suppose, the 
methods of treatment suitable to the different 
forms must vary as greatly. It is, I believe, the 
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absence of a clear recognition of the special 
variety of diabetes in each case, which has 
hitherto made our efforts to treat tliis malady 
8o unsuccessful. Unable to separate the forms 
of the disease clinically, we have been obhged to 
treat all on common principles, and consequently 
the results drawn by different observers from dif- 
ferent cases have been often most contradictory. 

I. 

Regarding the disease from a purely clinical 
point of view we observe great differences in 
the effects of diet. In some instances the with- 
drawal of all starchy food from the dietary 
will cause the fundamental symptom, the gly- 
cosuria, to disappear. Patients of this kind are 
often gouty, and, in spite of their diabetes, 
remain well nounshed and capable in many in- 
stances of leading comparatively active lives. 
This form of diabetes seems to me to depend 
not on a disorder of the gastric and intestinal 
digestion, as some have supposed, but i-ather ou 
a defect in the power of the liver to assimilate 
and store up the sugar derived from starchy food. 
In health, the sugar thus formed when it reaches 
the liver is fixed in the liver cells as glycogen, and 
it is this process of fixing or hiding away the sugar 
— glycocrypsis we may call it — which seems to 
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be at fault in this class of patients. The raw 
sugar formed from starch passes through the 
hver and into the general circulation, and ia 
excreted by the kidneys ; for Bernard has shown, 
that the sugar thus formed is not oxidised 
the blood as true liver-sugar is. The gly 
therefore, disappears when these patients abstiuni 
from starchy food. Andral's oft quoted case, in 
which glycosuria was present, although the vena- 
porta was obliterated, finds its explanation in the 
fact that the sugar entered the general circula- 
tion instead of being assimilated by passing 
through the liver. 

In other and more numerous cases of diabetes 
the glycosuria is only partially checked by a 
purely animal diet, the liver continuing to form 
sugar from the albuminous articles of food. The 
normal function of the organ is over-active, 
and an excessive quantity of sugar is produced; 
tte amount of this over-production on animal 
food is a good test of the gravity of the case. 
In diabetics of this class the bodily temperature, 
as in the former class, is maintained at the 
normal standard at all events during the earlier 
period of the malady, and they remain for a time 
well nourished, and may even grow fat (vide Case 
III). The enormous appetite of such patients more 
than balances the waste by glycosuria ; when, how- 
ever, the digestion fails, they break down quickly. 



I 



d 



AHT> ITS TBEATMEKT. 



197 



In these, and also in the next class of cases, a 
prolonged use of, and a too sudden transition to, 
purely animal food often proves injurious, and in 
my opinion hastens the development of the pul- 
monary complications. The man whose case forms 
the third of those that follow was a remarkable 
example of the improved nutrition following the 
return to mixed diet, and he laid up in his tissues 
a large amount of reserve fuel in the shape of fat 
which no doubt supported liim for some time, 
when the digestive organs were breaking down 
under the prolonged strain. In some milder cases 
of this kind the body fails to use up all the sugar 
formed : there is a relative rather than an absolute 
excess of sugar. Under such circumstances, by 
altering the conditions of the patient's life, and 
especially by increasing the amount of muscular 
action (e. g., by exercise), the shght relative excess 
of sugar may be consumed by the muscles, and 
the ill effects of the disease avoided. In other 
cases, the sugai- is possibly in relative excess on 
account of a deficiency of the ferment which 
normally converts it in the muscles into lactic 
acid and glycerine, and so fits it for combus- 
tion.'" 



(I) A very corerally compiloil summary of oar knowloilge of tlio 
Tariooa cansel of glycmnria is giTen by Ur. Bmnton in hia "Leoturca 
on the P&thotogy and Troatment of Cikbetes UellitoB," in tbe Briiiih 
Iftdieol Jbumal for JuiDaiy and Febm&iy, I8T4. Dr. Bratilou'i L«o- 
lurca form to vklatible Mid complete ha expotilion of our experimental 
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There is again, I think, a third class of cases 
in which the restricted diet Umits the amount 
of loss of sugar by the urine, but has no power 
of making it cease. These cases are less satisfac- 
torily nourished than those in which the sugar 
formation is increased, and they have nearly al- 
ways a temperature lower than normal, it may be 
one or several degrees. In these cases we 
hardly explain the low temperature on the hypo-; 
thesis of diminished combustion of sugar by oxi* 
dation, seeing that there is plenty of sugar to be 
oxidised, and seeing also that the excessive daily 
loss of urea proves that the oxidation processes 
are still most active. If ordinary Uver sugar were 
formed in excess it ought to save the albuminous 
tissues, and yet these patients waste like fever 
patients. To explain such facts we can, I think, 
find no better hypothesis than that of Cantani, 
which assumes the production of an abnormal 
liver-sugar. Bernard has proved by injections in1 
the veins and tissues of animals, that the sugar 
formed by the liver in health is used up in the 
circulation of an animal and does not appear in 
the urine, while diabetic sugar is less perfecl 
destroyed. These experiments point to a diffe 
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ence between the two sugars, a difference whioh 
escapes chemical or ordinary physical analysis, 
but which the living body detects. The sugar 
produced in this form of diabetes we may regard 
as an altered liver product, a defective secretion, 
which the liver produces in larger quantities pro- 
bably than in health, and not only excessive in 
quantity but deteriorated in quality, an association 
which is common in all products of gland action. 
This diabetic sugar no longer consumable in the 
economy does not save, by its oxidation, the 
fat and albuminous tissues. At first probably 
formed in small quantity (for there is no reason 
to assume, as is generally done, that all the liver 
cells are affected at once), it appears in small 
quantities in the urine, and an increased consump- 
tion of food makes up for the loss. Gradually, 
however, the process spreads, and although in- 
creased activity of other parts of the liver, aided 
by excessive appetite, may for a time keep up the 
nutrition, yet the strain is too groat to last long, 
and sooner or later the glycogenic fuuction is 
wholly disordered and nothing but diabetic sugar 
is formed. The fats of the body, and later on the 
albuminous tissues, are consumed by the oxygen, 
and the patient steadily wastes. We have, in 
short, a profound modification of healthy nutri- 
tion, of which the chief feature seems to be an 
excessive oxidation of the albuminates and fats. 




OBSEEVATIONa ON DIABETES MELLITU8 



200 

These, no longer protected by the production at, 
healthy liver sugar, are consumed in its stead in 
order to maintain the necessary animal heat. To 
this state, I think, cases of the second class 
beginning with excessive sugar production even- 
tually come : the deterioration in the quality of 
the sugar following on the over-production. In 
this way we can account for the rapid wasting 
and large urea-excretion which mark the ad« 
vanced stage of cases that undoubtedly began, 
as cases of superabundant sugar formation. 

The three hypotheses which I have sketched 
above appear to me to be justified by the pre- 
sent state of our knowledge. I advance them, 
only as provisional explanations of the disi 
They are : — 

1. Defective power in the liver of assimilating 

and storing up the sugar formed from 
starch during digestion. This I propose 
to call diabetes from defective glycocrypsis. 

2. Increased production of sugar in the liver 

or diabetes from excessive glycogenesis. 

3. Abnormal formation of sugar in the liver 

regards quality (paraglucose of Cantani) at' 
diabetes from abnormal glycogenesis. 

I have arranged the cases wliich follow undw 1 
these several classes. In attempting this difficult I 
task, I have been guided by the clinical features 1 
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presented by the patients and by the effects of 
remedies. In some instances, especially in the 
advanced stage of the second and third forma 
of the disease, it is sometimes difficult, if not 
impossible, to say to which form a particular 
case may belong. In the remarks at the be- 
ginning of each section, however, will bo found 
a brief reference to the special characters of each 
set of cases. 

II. 

Before proceeding to the narration of the cases, 
I have thought it well to indicate the manner in 
which they were treated, as regards the diet given 
and the drugs administered. 

The amount of sugar lost under ordinary mixed 
diet and under restricted diet cootaining little or 
no saccharine or farinaceous elements has been 
estimated in most of these cases, and in the few 
in which it could not be done the results are, 
nevertheless, tmstworthy. This preliminary in- 
quiry as to the effects of diet is important, not 
only to enable us to recognise the form of disease 
we have to treat, but also as a safeguard against 
the fallacy of referring to the action of a drug 
an improvement which is really the result of a 
modified diet. Instead of giving daily records 
of the quantity and quality of the urinary se- 
H cretion, I have recorded the results in the form 



202 



OBSEEVATIONS ON DIABETES MELLITC3 



of tho average daily excretion for the period of 
each kind of treatment. This has been done for 
the sake of brevity, and also because diagrams 
have been made from time to time of the progress 
of each patient; and it is difficult to illustrate m,\ 
a diagram of convenient size the daily alterations 
in the quantity of water and sugar for a period 
of several months. I am aware that this method 
of recording the average daily excretion is open 
to some objections, the chief of which, however, 
is that it represents the effect of treatment in a^ 
much less striking way than a daily record which 
shows the progressive diminution of sugar and 
urine. Daily analyses of the urine were made in 
nearly every case, and in the exceptions they wei 
made three or four times weekly. In all cases the' 
urine of twenty-four hours was measured into a 
single vessel, and the specimen taken thence was 
examined for its specific gravity and sugar con. 
tents. 

The following drugs were given, and after eaol 
drug are stated the conclusions which the study 
the cases seems to justify. 

The ethereal solution of peroxide of hydrogen 
given to two patients. It had little or no infli 
ence in diminishing the sugar excretion in Case 
IV, an example of over-production of sugar. In 
Case XIII, an example of abnormal glycogenesis, 
the sugar and water fell, the skin acted 
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copiously, and the perBpiration contained a large 
quantity of sugar. The improvement in the 
state of the urine was, no doubt, partly due to 
this second channel of elimination, but the im- 
provement was too marked to be wholly ac- 
counted for in this way. I am inclined to attri- 
bute the beneficial effects in this and in other 
cases, to the ether, rather than to the peroxide 
of hydrogen. The ether, by stimulating the pan- 
creas to increased secretion, insured the more 
perfect transformation of starchy food in the in- 
testine, and thus, in place of sugar, lactic acid 
was produced, which after absorption was burnt 
off, increasing the temperature of the patient, pro- 
moting perspiration, and saving the albuminous 
tissues. It is possible that the increase of pan- 
creatic secretion produced by the ether may in- 
fluence the glycosuria in some cases in another 
^ way. The pancreatic fluid contains a large 
I amount of ferment, and this ferment when 
formed in increased quantity by the gland may 
be absorbed from the intestine, and after ab- 
sorption may aid in transforming any excess of 
sugar in the blood into lactic acid, and so 
render it fit for combustion. This suggestion 
obtains support from the well-known fact that 
many observers have found a degenerated state 

_ of the pancreas associated with glycosuria. 

^k The liquid extract of ergot was given in four 
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cases of excessive glycogenesis, one of wliicli was 
complicated by extensive lung and kidney mis- 
chief. The ergot was given on the hypothesis 
that it might lessen the congestion of the ab- 
dominal viscera. The effects observed to follow 
tlie use of ergot were — (1) decrease in the quan- 
tity of urinary water, (2) slight, but in one case 
considerable decrease in the quantity of sugar, (3) 
slight fall in the specific gravity of the urine. 
The decrease in urinary water I have also obi 
served in cases of diabetes insipidus, as well 
in other cases of true diabetes. 

The Ucarbonali: and citrate of potash were gi' 
in succession to the same patient — whose 
was one of excessive glycogenesis. They were 
given on Mialhe'a notion, that by correcting the 
supposed liyper-acid state of the blood they would 
aid the decomposition and combustion of the 
sugar. The results show that they have no 
power of diminishing the quantity of urine or 
the amount of sugar. In other cases I have 
obtained similar results with alkalies. It 
worthy of note that in no case was the acid 
action of the urine neutralised, although the urine 
is twice noted as being only faintly acid. 

Opium was given to the same patient after the 
potash salts. The quantity of water fell, the spe- 
cific gravity remained very constant, and the 
quantity of sugar was lessened. The 
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however, improved manifestly out of proportion 
to the diminution of the sugar — an improvement 
which I have noticed in other cases under opium, 
when the sugar diminution has not been great, 
and which I am inchned to attribute to the influ- 
ence of the opium in lessening the urea excreted. 
ti the case here recorded the urea fell, in the 
course of ten days nearly 120 grains. The opium, 
however, did not act nearly as well as it does 
sometimes. It was also given in small doses 
with beneficial results to the two cases of de- 
fective glycocrypsis, 

Codeia was given to one patient to the extent 
of four grains daily, after lactic acid had been 
used. It produced in these doses vertigo and 
unpleasant head symptoms, and had to be dis- 
continued. The sugar and water fell considerably 
under its use. 

Bromide of potassium in combination with Tr. 
Ferri Perchloridi was given in Cases X and XIV, 
This combination I have found much more useful 
in diabetes than the bromide alone ; I have, how- 
ever, only found it beneficial in mild cases. In 
Buch cases it has some slight influence in dimin- 
ishing the amount of water and checking the 
waste of the albimiinous tissues ; under its use 
the quantity of sugar fell and the appetite was 
lessened. The Tr. Ferri Perchloridi was given 
alone in one case of excessive glycogenesis. The 
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patient (Case III) improved greatly in nutrition 
while under this treatment, but continued to Ioboh 
large quantities of sugar. fl 

Lactic acid was specially tried in several ex^ 
amples of excessive glycogenesis ; in three of 
these cases the lactic acid was given in small 
doses, not exceeding two drachms a day. In 
Case IX well-marked rheumatic symptoms were 
produced, the quantity of urine fell, the specific 
gravity was not much affected, the sugar wa( 
diminished in quantity, and the patient improve* 
In Case X less marked signs of rheumatisi 
occurred. In a third case the sugar was nol 
estimated, but the quantity of urine was lessened^^ 
and the specific gravity fell sHghtly, while n»l 
rheumatic symptoms appeared. In a fourth caao 
the lactic acid was given in much larger doses : 
to the extent of 3 oz. daily. In this patient no 
rheumatic symptoms whatever were produced. 
The urinary water was diminished, and the sugai 
fell shghtly, rising again when the acid was i 
continued. The functions of the skin were gener- J 
ally restored by the lactic acid, and in this wayJ 
the decrease of water may be wholly or ; 
explained. Thirst was not particularly dimin?^ 
ished, and the appetite was, if anything, i 
From these cases it apjiears that lactic acid 1 
little or no direct influence on the glycosuria i 
diabetes from excessive glycogenesis. 
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It 13 in diabetes from abnormal glycogenesia 
that lactic acid is especially indicated, In this 
form of the disease the sugar produced by the 
liver is no longer capable of undergoing the nor- 
mal conversion, whereby the heat of the body is 
maintained. To meet this condition therapeuti- 
cally, Cantani pointed out tliat some combustible 
substance must be administered to support the 
temperature of the body, while the most complete 
rest possible is given to the liver by the use of a 
purely animal diet. He selected lactic acid as the 
best combustible agent, and his treatment con- 
sisted in the use of this drug, and strict diet. 
Physiological experiment has shown that sugar 
is converted into glycerine and lactic acid before 
combustion, so that by giving either of these 
drugs we supply the very matter which is want- 
ing in the system in cases of abnormal glyco- 
genesis. The treatment by skim milk, which is 
an approach to this method, owes its value to 
the lactic acid formed from the lactin of the mUk, 
and to the fact that the patient on this diet has, 
in addition to his lactic acid, a purely animal 
food. The same may be said of the use of koumiss, 
and of the sour-milk and butter-milk cures which 
have from time to time been recommended. 

In Case XII are seen the good effects of gly- 
cerine, while Cases XIV and XVI illustrate the 
beneficial action of the skim milk treatment. 
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The use of lactic acid in addition to a diet 
skim milk is illustrated by Case XV. In mildi 
forms of diabetes this treatment and that by' 
skim milk alone have often succeeded in myl 
hands. 

In one case (XVI) of abnormal glycogeni 
other drugs were tried — viz., Arsenic and Valerian. 
I have sometimes seen arsenic act well, by im- 
proving the nutrition of the patient and lessen- 
ing the thirst. The sugar has not in my 
perience fallen much under the use of arsent 
and I am therefore inclined to consider that 
acts mainly by saving the waste of albuminous 
tissues. It is in this way that valerian, especially 
the extract, appears to me to be useful. It lessens 
the amount of water and diminishes the sugar 
shghtly, but the patients seem to improve out at 
all proportion to the diminution of sugar. The" 
beneficial action of valerian is to be referred to its 
effect in diminishing the quantity of urea excreted. 
This is its first effect, the diminution of the water, 
follows, and the glycosuria appears to 1 
later, as Bouchard has pointed out.'*' 



0U8 ^M 
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(2) Medical Record, Dec. 21, 1873. 
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CLASS I.—DIASETE8 FROM DEFECTIVE 
GLTC0GBYP8IS. 

Cases which come under this head are com- 
monly called starchy diabetes, and are simply 
examples of glycosuria, depending on an abnor- 
mality in the evolution of starchy food. The 
sugar comes wholly from the starch and sugar of 
the diet not being arrested and stored up in the 
liver cells as glycogen. The first case below illus- 
trates this very clearly, and the second also shows 
the influence of purely animal food in causing the 
disappearance of the sugar from the urine. Cases 
of this kind often end by becoming permanently 
diabetic, for as Bernard has shown, a faulty con- 
dition of nutrition, such as these patients suffer 
on accoimt of the loss of their starchy food, is 
followed by an increased activity of the glycogenic 
function of the fiver. This over-production of 
sugar from albuminous articles of food may be- 
come permanent, and the case then falls into the 
second class of increased glycogenesis. The 
patient, M. S. (Case II), has, since I last saw her, 
I am informed, become much worse ; and has moat 
probably become an example of excessive glyco- 
genesis, especially as there were indications of 
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this morbid course in the inability of a purely 
animal diet to completely check the glycosuria 
during the last few weeks she was under 
care. 

In the treatment of this form of diabetes a ju- 
dicious restriction of diet is the most important 
point. Drugs are not of so much value as in the 
other forms ; opium, however, in small doses is 
very useful in checking the secondary development 
of excessive glycogenosis. Stimulants in si 
quantities are sometimes useful, and the etheri 
solution of peroxide of hydrogen has in my 
perience occasionally been taken with benefit. 
Cases of this class do not serve to illustrate 
effects of remedies on the sugar excretion, I hai 
only appended two examples of diabetes fix)i 
defective glycocrypsis. 

Case I. — Treated by diet and smalt doses 
Opium. 

John C, a jeweller, set 44i, came into hospitalj 
suffering from weakness and frequent micturitioifc 
He was a small man, only moderately well nou: 
ished, and before admission had undergone a good* 
deal of privation from being out of work. He i 
ferred the first appearance of his symptoms tol 
a date some fifteen months before he came to t 
hospital, and said he had suffered ever since frontl 
thirst, large appetite, frequent and copious mictu: 
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-itioD, constipation, and a dry harsh state of the 
skin. At first he had a good deal of indigestion, 
and was more thirsty than he has been latterly. 
He never had any serious illness before the pre- 
sent attack; always Uved well and drank freely, 
and wag rather stout and well nourished up to 
the time of the aggravation of his symptoms 
through deficient nourishment while out of work. 
At the time he was admitted he had lost flesh con- 
siderably, but was not gi-eatly emaciated. The 
skin was dry and dusky. The temperature 98° F. 
The tongue reddish, dry, and only slightly furred. 
The teeth were nearly all gone. His appetite was 
large, and thirst considerable, but not bo great as 
formerly. The pulse was feeble ; the heart-sounds 
were clear, but the impulse was weak. The 
lungs were healthy. The liver and other ab- 
dominal organs presented no signs of disease. 
The urine was pale and copious — 90 oz. a day, 
specific gravity 1060, and contained 30 grs. of 
sugar in the oz., or at the rate of a total daily 
excretion of 2,700 grs. 

As tlie patient had been living chiefly on starchy 
food before admission, the change to ordinary diet 
in the hospital, with a free supply of meat, pro- 
duced a marked effect in improving his appearance 
and restoring his strength. The effects of this 
diet on the glycosuria, and the results of other 
treatment are stated in the following table : 
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After tliis the man rebelled against the purely 
anima) dietj preferring to take the risk of a par- 
tially restricted diet. On this, with the use of three 
grains of opium daily, he improved greatly, although 
the sugar reappeared and reached on tliree oc- 
casions as much as 12, 14, and 15 grs. in the oz. 
A diminution of the quantity of bread in his 
food caused it to fall again. He gained flesh and 
strength and left the hospital six weeks after his 
admission, having gained 9 lbs. in weight. 



Case II. — Treated by diet. Lactic Acid, aitd sntu 
doses of Opium. 

Mrs. M. S., set 59, a widow, came from 
country to consult me for diabetes, from i 
she had suffered for some fourteen months. SU 
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aferred her illness to the fatigue she underwent 
while nursing her husband during a tedious illness, 
and to the grief occasioned by his death. Soon 
after that event she began to feel weakness, and 
to be troubled by great thirst, polyuria, and in- 
creased appetite. After a month or two she began 
to lose flesh, and from being fairly plump had be- 
come thin. She was a small woman, slight but 
not emaciated, weighing 108 lbs., with a dry 
sallow skin and anxious expression, She had 
suffered from gouty symptoms before her present 
illness. Her tongue was furred, dryish, and red 
at the edges. The heart's sounds were healthy, 
and there was nothing abnormal in her lungs. The 
liver was not enlarged, but there was some tender- 
ness in the right hypochondriac region. The spleen 
was normal in size. The bowels were regular. She 
stated that she was passing about eight pints of 
water daily. The specimen brought had a specific 
gravity of 1036, and contained 27 grs. of sugar in 
the ounce, representing a t-otal daily excretion of 
4,320 grs. She was ordered a diet composed of 
under-done or raw beef and mutton, skim milk, 
bran bread (made according to Camplin's for- 
mula), and green vegetables. I prescribed a 
drink containing 60 minims of lactic acid in 
10 ounces of water, to be taken during the day, 
and a grain of opium at bed time. As the 
patient lived at a distance I did not see her for 
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three weeks, when she stated that she was mm 
better; the urine had greatly decreased in quaiKa 
tity, at the end of the first week of treatnaa 
was only 4| pints a day with a specific gravity c 
1027, and had since fallen to 3 pints with 
specific gravity of 1022, 1018, and 1020 on tbi 
three days preceding her visit. This urine \ 
examined for sugar, and found to contain only a 
trace. A week later she returned, her wat«?.J 
having increased to five pints with a spet 
gravity of 1027. This change was due to th« 
use of a freer diet in which she had indulged, 
thinking herself safe. The water was found to 
contain 7.5 grs. of sugar in the ounce, and re- 
presented a daily loss of 750 grs. Slie was ordert 
to return to her restricted diet, and to take i 
grain of opium three times a day. As the thirrtj 
vras mucli less she had some time since discon>J 
tinued the lactic acid drink. Under this tn 
ment the water fell during the next week to i 
pints, but as the specific gravity was 1028, foUl 
lowing my directions she omitted the bran bread J 
from her diet and came to me a week aflerwanWJ 
with the urinary secretion reduced to 54 oz., with 
a specific gravity of 1020, and containing in one 
of the specimens brought a trace and in the other 
no trace of sugar. While on this purely animal I 
diet a deposit of uric acid frequently appeared in | 
the urine. She continued the diet for a weekl 
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longer, and then took to the bran bread again. 
"When I last saw her, three weeks later, she had 
gained 5 Iba. in weight, and was passing only 
from 50 to 60 oz. of water which contained but 
a trace of sugar. 



GLASS IL— DIABETES FROM EXCESSIVE 

OLYCOOENESIS. 

The cases under this head serve not only to 
iUustrate the special features of this form of the 
disease, but are of interest as showing the effects 
of certain drugs on the chief phenomena of the 
malady. They present a strong contrast to the 
two first cases in their behaviour under restricted 
diet, sugar being still formed by the over-active 
liver, even when all starch is removed from the 
food. The albumen supplies the material which 
the liver in these cases transforms into sugar. 
This process of excessive sugar formation may go 
on without producing emaciation ; it may even be 
associated with increased nutrition, as in Case III, 
80 long as the digestive organs are active enough 
to supply sufficient assimilable material to main- 
tain the necessary surplus over and above the 
sugar loss. Cases V and VI ilhistrate the period 
when the balance ia maintained ivith difficulty, and 
^ emaciation ia beginning, but can still be arrested 
B by judicious diet and treatment. Cases IV and VII 
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are examples of the later period when the digestive 
powers fail to meet the enormous sugar 
the rapid emaciation indicates the profound nu- 
tritive disorder which marks the last stage of the 
disease. The four last cases (VIII, IX, X, am 
XI) were under my care about the same timi 
and were all treated with lactic acid. The effects 
of the treatment are given in the tables. Of these 
cases No. X was not a well-marked case of ex- 
cessive glycogenesis, but was, I am inclined 
believe, rather an instance of relative excess 
sugar than of over-production. The comparatively 
small amount of sugar excreted, and the great 
diminution which took place under restricted diet^. 
and plenty of open air exercise, favour this viewi 
Of this form of glycosuria, and of that form di 
pending on a deficiency in the ferment which 
normally converts the sugar into lactic acid in 
the muscles, we have as yet no knowledge chnically, 
and I have therefore thought it better to group 
all the cases under the head of Excessive Glyco- 
genesis. The post-mortem appearances in Case 
VII are worthy of study, as affording post-mortem 
evidence of the increased vascularity of the liver 
and all the portal system. Although the post- 
mortem examination failed to discover any nervous 
lesion in this case, the appearances correspond so 
closely with those which Cyon and others have 
observed to follow section of the splanchnic Dervea» 
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and of the nervous ring (annulus of Vieussens) 
round the subclavian artery, that we are justified 
in regarding this case as an example of glyco- 
genesis, similar in its mechanism to the artificial 
forms which physiologists have experimentally 
produced. 

In the treatment of this form of diabetes it is 
necessary to combine a carefully regulated diet 
with the administration of some drug which di- 
rectly controls the activity of the hepatic circula- 
tion, and so checks the excessive glycogenesis. 
Opium acts mainly in this way, and so does its 
derivative Codeia. My recent experience strongly 
confirms Dr. Pavy's high estimate of the value of 
Codeia. In a minor degree Ergot is valuable, and 
a combination of the drugs deserves a trial. The 
other remedies used in the following cases are 
shown to have had little or no influence on the 
glycosuria. 

Case lU.^Treated by diet and Tr. Ferri Pcr- 

chlor. 

A. D., mt 24, iron caster, a short man, of florid 
complexion and somewhat spare habit, was ad- 
mitted into hospital suffering from diabetes. His 
illness dated from some four months prior to his 
admission, and began with pains in the legs after 
work and a sensation of dull pain and weakness 
in the lumbar region. "With these symptoms, ex- 
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cessive thirst, inordinate appetite, uneaainesB is 
the stomach, flatulence after meals, and frequeni 
and copious micturition were soon associated.] 
When first seen in hospital he complained of s 
these symptoms ; his skin was dry and branny ;'' 
his gums were red and tender; his tongue was! 
furred but raw and red at the edges; the bowelaiJ 
were costive; the heart and lungs were free from 
disease ; the abdomen was rather full at the uppeg 
part, and the liver enlarged, reaching about IJ 
inches below the costal arch. Slight pain was felK 
on pressure over the kidneys. His weight was! 
120J lbs., but before this illness it had been 133* 
lbs. The wasting had chiefly occurred during thel 
past month while he was unable to work, and had! 
consequently been less well-fed than previously. 

The muscles were still fairly well-developed,J 
and the muscular power was not greatly dimin-a^ 
ished. He felt, however, an unusual sense of! 
fatigue and muscular pain after any exertion. Tho 
urine had a specific gravity of 1043, and contained ' 
a large quantity of sugar. He was first placed on ■ 
a diet consisting of mutton, bread, milk, beef tea, 
and potatoes, and the average daily excretion of I 
water and sugar on this and other diet was re- [ 
corded as follows : 
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I met this man in the street more than two years 
after he left the hospital, looking stout and well 
He had increased greatly in flesh, having gained 
during the two years no lesa than 27 lbs. He hac 
jeen able to work and had lived freely, drinking 
,wo or three pints of beer a day and eating plenty 
of meat, and occasionally brown bread, but noi 
many potatoes. He came up to the hospital al 
my request, and on examination hia chest was 
bund to be healthy ; the tongue was red, raw, anc 
issured; the skin dry, thirst excessive, and the 
appetite very large. Hia sight was good. There 
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was slight cedema about the ankles which hel 
said was worse after extra work. He still passedl 
urine in large quantity: his estimate was 131 
pints in the 24 hours, a specimen which was ex- ] 
amined had a specific gravity of 1038, and con- 1 
tained 37 grs. of sugar in the oz. Soon aft 
this his digestive powers began to fail him andl 
he broke down some six months after, dying! 
quicldy from lung complication. I did not seam 
him after the date at which his urine was laat| 
examined at the hospital, but gathered the partic- 
ulars of his death many months after its ocourrenoal 
from my friend Mr. Hollinshead, of Selly Oak. 

Case IV. — Treated with (1) Ext. Ergotas Liq. and 
(2) Peroxide of Hydi-ogen. 

Elizabeth J — , aet. 40, governess, florid com-1 
plexion, sandy hair. Her family history is good j, 
she always enjoyed good health till some twelve 
months ago, when she was about to be married. 
A week before the wedding day her intended 
husband was thrown from his horse and killed. , 
She was severely affected by the accident, and I 
for some weeks confined to her bed. On getting 
about again she noticed that her strength did 
not return, and that she sufi'ered from obscure 
pains in the back and in the head. About threal 
months later she noticed that she passed an »in»l 
usual quantity of water. Her appetite was good ( 
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and thirst ^eat. She lost flesh, and at the time 
of her admission to the hospital weighed only 100 
lbs., having lost 21 lbs. The skin was dry; the 
lowest temperature observed was 97.6°; the tongue 
was red and fissured, the expression anxious, the 
temper irritable. The heart and lungs were free 
from disease, the appetite was voracious, and the 
bowels were confined. After being under treat- 
ment for nine weeks she left the hospital, having 
gained 2 lbs. in weight. She died 12 months 
afterwards of diabetic phthisis. On admission 
she was placed on ordinary diet for four days. 
The report of urine was as follows : 
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At this period the ergot was stopped on ac- 
count of pains in the lower limbs, and general 
malaise, the water increased the next day to 130 
oz., but the sugar fell for two days till it reached 
only 11 grs. per oz. Peroxide of hydrogen was 
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now given to the extent of five draeLms daily.l 
Under its use, and with the restricted diet pro^fl 
viously taken, the urine averaged for tlie first foof 1 
days 120 oz., and the sugar excretion 2,400 gra.j 
On mixed diet the sugar rose to a daily average c 
4,633 grs., and the water to 156 oz., in spite of I 
the peroxide. The last seven days on restricted 
diet and this drug gave a daily average of 126 oz. 
of urine, and a daily loss of 2595"6 gi-s. of sugar. 
The peroxide thus failed to maintain the improve-J 
ment produced by tlie ergot. 

Case Y.— Treated jvith (1) EH. Ergotce Liq., (2)1 
Bicarbonate of Potash, (3) Citrate of Potash, (4)J 

Opium. 

Alfred S — , Eet. 22, miner, florid complexion, 
lightish brown hair. The family history was good. 
He was always strong and healthy till seventeen 
months before his admission into the hospital, 
when ho had a bad attack of typhoid fever, and 
relapsed in consequence of getting up too soon. 
He never regained his strength, and always felt 
thirsty. During his convalescence he noticed that 
he passed a large quantity of water. He got 
thinner, in spite of a large appetite; the bowels 
were always troublesome, and the skin was very 
dry and rough. On admission his lungs and heart 
were found to be free from disease; the tongue 
was furred. Weight 120^ lbs. This man left the 
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hospital at the end of seven weeks, having im- 
proved a good deal under the opium treatment, 
which, however, could not be pushed beyond six- 
teen grains daily, on account of head symptoms. 
When he left the hospital be weighed 127^ Iba. 
He continued the opium treatment for some 
time, and improved considerably, passing gene- 
rally under 100 ounces of water, with some- 
times as little as twenty-one grains of sugar in 
the oz. I have lost the memorandum of the 
analyses made at this period, so have not been 
able to include results in the table. 
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In this case the urea was estimated five times 
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during the last ten days of the opium treatmeni 
On the first occasion it was 820' 15 grains a dayj! 
then it fell as follows: — 73008 grains, 645*12 
grains, 713'16 grains, 701"8 grains a day. The 
last two estimates were made while the patientl! 
was taking white bread extra. 

Case VI. — Treated with E.rt. Ergotw Liq. 

Sarah A. H — , mt 22, single, plate-glaas 
smoother, florid complexion, dark hair. The 
family history was good. Her father, who 
suflered from chronic rheumatism, died about 
eighteen months ago. She was very greatly dis- 
tressed at her father's death, and has never felt 
well since, being low-spirited, and not caring to 
mix with any of her friends or companions. The 
present illness began by pain in the loins, especiallj' 
on -the left side. When at work she was easily 
fatigued, and when tired the pain in the back in- 
creased, and pain "in the head came on. She waa. 
very hungry and thirsty at this time, and drank, 
freely of water and ginger beer. She pasi 
water very frequently, and was much troubl< 
by pruritus vulvas. The menstrual functions 
were regular, but the discharge was scanty and 
like dirty water. About two months before ad- 
mission she began to lose flesh rapidly ; her 
fingers gathered about this time, and she lost 
several of her nails. She was treated at home 



I 

2 
e 

I 




^K 


AND ITS TKGATMENT. 225 

or two or three moiitlis, but applied at the hos- 
)ital as she became worse. On admission (May 
23rd, 1869) she weighed 115 lbs.; her thoracic 
Drgans were healthy ; the liver was somewhat en- 
arged. There was tenderness on pressure over 
the left kidney region. The tongue was red 
with pale fur at the base. The appetite was 
Bxcessive, and the bowels were very obstinate 
The skin was dry and branny. Sho passed 320 
o 360 ounces of water in twenty-four hours 
The reports of the uriue and the results of the 
ireatment were as follows : 
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The ergot was now stopped, as tlie patient com- 
jlained of great pains in the abdomen and legs 
and general malaise. Soon afterwards she got 

restless and left the hospital, wishing to be with 
ler friends. The case was a most severe one 
t illustrates the effect of ergot in diminishing 
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the quantity of water. The fall in the amount 
of sugar was considerable, greater, I think, than 
the restriction of diet would account for. When 
discharged she weighed 118 lbs. 

Case VII. — Diabetes complicated with alhumh 
uria and pneumonia ; treated tvith Ergot. 

Jane F — , set. 27, single, laundress. There 
no family history of diabetes. She has had pen* 
tonitis, and six years ago variola; she has never 
been as strong as before the latter illness. About 
three years ago she began to pass an excessive 
quantity of water; her appetite was hearty, but 
not voracious ; her thirst was great. Emaciation 
began soon, and she has lost flesh ever since. 
About twelve months before admission into tho 
hospital she caught cold, her legs swelled, and 
she noticed that she was puffy under the eyes; 
she also bad a distressing cough. She has been 
unable to work for some months, and has fot' 
some weeks been confined to her bed. When ad* 
mitted (November 1st, 1870) she was great^f 
emaciated, the face was puffy, the legs oedema 
tons, tho tongue was moist and red, the bowels 
confined. The heart-sounds were healthy. The 
upper lobe of left lung was dull on percussion, 
both in front and behind. Under the middle 
third of left clavicle was detected a cavity with 
fluid contents; in its neighbourhood were heard 
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coarse mucous rales, and lower down bronchia! 
respiration. The chest was flattened on left side. 
The right apex was dull on percussion, with harsh 
breathing, almost bronchial, and prolonged expira- 
tion. The liver was enlarged, projecting about an 
inch and a half below the costal arch. The urine 
amounted to 130 oz., in the 24 hours, sp. gr. 
1040, and a neutral reaction; it contained a large 
quantity of sugar, about ^th albumen and a few 
epithelial casts. Temperature 97"4°, She waa 
placed upon milk diet, and ordered Ext. Brgotae 
Liq. m. x ter die. During the next week the 
luine fell in quantity as follows: — 110, 112, 60, 
96, 106, 80, and contained from 35 to 46 grs. of 
sugar an oz., the specific gravity remaining nearly 
stationary. Her temperature fell as low as f!6'4' 
on several occasions in the morning, but began, 
about November 9th, to rise as high as 98° in the 
evening. The softening in the left upper lobe 
went on extending, but in other respects she 
appeared better. On November 16th her morn- 
ing temperature was as low as 94"4'*. The urine 
waa 90 oz., sp, gr. 1040, with 29"5 grs. of sugar 
an oz., or 2065 grs. in twenty-four hours. At 
this time she was taking .-jiss of ergot daily, and 
in addition to four pints of milk she consumed 8 
oz. of bran bread, one egg, and a chop. In the 
evening of this day fine crepitation waa detected 
at the left mamma, and the dulnesa was found to 
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have extended nearly to the base of the left lung' 
in front. The softening at the right apex 
advancing rapidly. The temperature rose at 10- 
p.m. to 100'4'', or six degrees Fahr. above the 
morning temperature. After this she rapidly' 
grew worse, and the ergot was discontinued. 
Her temperature only once fell below 98°, and 
in the evening varied from 99"6° to 100°. On the 
evening of the 21st it reached to 101'4'. The 
albumen had increased on this day to J col. 
the sugar was 50 grs. per oz. ; the water, how 
ever, had fallen to 50 oz. On the 28th she was 
seized with a severe pain below the left nipple and 
great dyspnoea ; on deep inspiration a friction 
sound was heai'd. She gradually became comatoBo,, 
and died the next morning. 

The condensed notes of the post-mortem e: 
amination made by my clinical clerk (Mr. E, 
Elkington, M.B.) were as follows: — The rigor moi 
tis was well marked, muscles were a little pale, bi 
free from any fatty change. On opening the i 
domen the liver was seen to greatly exceed 
normal Umits, especially towards the left si* 
The livei- was universally congested especially 
hepatic system, the capsule was rather opaque 
adherent in some places. The gall-bladder 
small and contained only a little brownish 
The liver weighed sixty-eight ounces. TJie pt 
toneum covering the intestines anJ formin-g the omi 
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turn was Keen to be mtnutehj ivjrcted, the small 
,capillaries being filled with red blood. There were 
no adhesions of the peritoneum, and no fluid in 
the cavity. The spleen was liealthy in appear- 
ance and weiglied six ounces; the kidneys weighed 
nine ounces each. The capsule was easily separ- 
able from each, leaving the organ lobulatod, with 
the cortical substance granular to the touch and 
like dried orange-peel. Over the surface of these 
organs were numerous branching tortuous veins, 
the pyramids appeared healthy, the cortex was 
hard, tough, and granular. The bladder was much 
hypertrophied, and capable when empty of hold- 
ing two oranges. The uterus was small, weighing 
with the ovaries one and a half ounces. 

The left pleiu-al cavity contained fully a pint of 
semi-opaque serum with flakes of lymph ; there 
were numerous recent adhesions ; the left lung 
was smeared over with recent lymph, which glued 
it to the pericardium on one side, and to the dia- 
phragm below. The left lung when placed in 
water floated with the base uppermost, its apex 
was riddled with cavities mostly about the size 
of a marble ; three-fourths of the lung at least 
was infiltrated with grey tubercular (?) matter, 
which in many spots had softened and was con- 
verted into small purulent depots. The right 
lung was in a similar state as' regards its apex. 
There were deposits of yellow cheesy, grey tuber- 
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cular, and calcareous matter all tlirougU it, and 1 
one good sized vomica at the base. There waaJ 
a little bloody 8erum in the pericardium; thftl 
heart was healthy. 

The fluid in the left pleural cavity was highlyfl 
albuminous, and. contained two and a half graiitsM 
of sugar an ounce. 

A decoction of half an ounce of the lioer substance 1 
in water showed only a trace of sugar. 

Case VIII. — Treated with diet, and Lactic Acid. ] 

George W — , set. 52, a tall, thin man, with red 
hair, pale complexion, and anxious expression, 
applied at the hospital suflTering frora diabetes. 
His family history was good, and he himself bad 
always enjoyed fairly good health till some twelve j 
months since, when he began to feel greatly I 
fatigued at the end of his day's work, and to bo I 
troubled with great thirst. He soon began to | 
lose flesh, and said he had lost 28 lbs. during J 
the last six months. His appetite was good, i 
The tongue was red and fissured, the mouth j 
clammy, the breath sweet, the teeth were carious, 
the gums tender. He complained of a sinking at 
the stomach. The liver was not enlarged. The 
lungs and heart were free from disease. The 
pulse was 66; the skin dry and rough; the tern- i 
perature 97°. The urine was copious, and con- j 
tained a large quantity of sugar, but no albumen, j 
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Ele was placed on ordinary diet at fii-at, and the 
following was the progress of the case during his 
stay in the hospital : the amount of sugar was 
not estimated: 
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Case IX. — Treated with diet, and Lactic Acid. 

John W — , set. 31, ironcaster, married, reddish 
lair, fresh complexion. The family history was 
good. He had always enjoyed good health up 
•o the present illness, and never had rheumatism 
m any form. He began to feel low and weak 
some four months before he came to the hos- 
jital. He felt unfit for work, had frequently to 
aass water, and was very thirsty; his appetite 
was very good all through the illness and has 
increased of late. He nevertheless had lost flesh 
to the extent of nearly 28 lbs., weighing now 
only 103 lbs. The tongue was red and fissured 
;he mouth parched. The gums were spongy; the 
«eth, with one exception, sound. The bowels 
were confined. The liver was not perceptibly 
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The lung percussion was good every-'^ 
where, and there were no abnormal sounds on J 
auscultation. Respirations 18 per minute; pulsol 
72. The heart sounds were healthy. Temperature! 
of body 9G*4''. The urine was copious, free froml 
albumen, containing chlorides and a large quan-i 
tity of sugar. The skin was dry and branny. Thai 
progress of the case was as follows : 
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Some two months after he left the hospital the 
lung complications set in again, and he died in 
three weeks. The lung affection while he was in 
the hospital was pneumonic in its character, and 
the expectoration was rusty ; with the advent of 
the lung disease the temperature rose and continued 
high till the last few weeks of his stay in the hos- 
pital, when it frequently fell to 97° in the morn- 
ing, and in the evening was seldom over 98'4°. 
During the attacks of joint inflammation the feb- 
rile elevation was greater, as I have elsewhere 
stated, {Thr Sj/nlhesis of Acute Rlummatism, 
page 143.) During the time this man remained 
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under treatment he gained weight in spite of the 
febrile attacks ; in the middle of June he was six 
pounds heavier than at the time of admissira 
(February 16th), and 9 lbs. heavier than he wai 
early in March, He lost weight when he took to 
mixed diet again in July, but regained a little 
during the last seventeen days he remained under 
treatment. 
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Case X. — Treated with diet, Perchloride of In 
and Bromide of Potassium, and Lactic Acid. 

Mr. John T — , aet. 37, gunmaker ; married, with^ 
two children ; sandy hair ; rather sallow com- 
plexion; slightly made. The family history was 
good. He was always healthy till recently, and 
never had rheumatism nor any other ilhiess ex- 
cept summer diaiThoea. His present illness began 
some eight months ago when he was in a state of 
great mental distress at the loss of one of his chil- 
dren. He was troubled with great thirst and 
passed water too freely. Ho was tired and unfit 
to attend to his work, was easily fatigued by 
walking, and lost flesh although his appetite was 
very good. His disease was recognised by his 
family doctor, and he was placed under treat* 
ment by diet, with the effect of diminishing the 
amount of water vpithout improving his strenj 
or general health. When he consulted 
complained mainly of great weakness and 
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ability to attend to liis business, increasing ema- 
ciation, inordinate appetite, a sensation of heavi- 
ness after meals, and excessive diuresis (160 to 
200 oz). His expression was anxious, his tongue 
red, and the mouth clammy; the gums were 
Boftish, the teeth sound. The bowels wore con- 
fined. The thoracic organs were free from disease 
The Uver and spleen were normal in size. The 
skin was dry and harsh. Pulse 78 ; respirations 
18. The report of the mine was as follows : 
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After this time I did not see Mr. T — for some 
six weeks, during which period, as I afterwards 
learned, he followed out the lactic acid treatment 
at intervals, but never took more than 120 minims 
in tlie course of twenty-four hours. He con- 
sidered that he was improving ; and, as I had 
advised, spent much of his time in the open air, 
going daily in an omnibus to the outside of the 
town, where he took a short walk into the 
country, and tlien returned home by the same 
conveyance. On the day but one before he sent 
for mc, he had walked farther than usual into 
the country, had missed his omnibus, and had 
walked home. He arrived in a state of great 
exhaustion. The next day he felt extremely 
weak and did not go out; he took some pur- 
gative medicine which did not act. I saw him 
on the third dny and found him in bed veiT 
ill, breathing at the rate of 45 a minute with a 
pulse of 110. The skin was cold and dry. The 
lungs were clear all over, and were fully filled by 
each inspiration. There were no abnormal sounds 
except loud breathing everywhere, but still he 
seemed to be breathless; the inspirations were 
full and deep, but evidently ineffective. This 
peculiar breathing went on for twelve hours, 
when he gradually became drowsy and comatose, 
and died eighteen hours after I saw him; during 
this period he had 
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Some time after, I witnessed a similar ending to 
a case of diabetes in a patient whom I saw in 
consultation with Mr. J. Jackson of this town. 
A young lady, set. 29, who had suffered, for some 
eighteen months, from diabetes brought on by 
mental anxiety, arranged to visit Birmingham in 
order to spend the Christmas with her friends. 
She felt quite as well as usual on the morning 
of her journey, and equal, she thought, to the 
effort. She had some distance to drive to the 
railway station, and then about twenty miles to 
travel. The train was late, and she was fatigued 
by the extra time spent in reaching her fi-iend's 
house. Mr. Jackson saw her that evening, and 
the next morning I visited the patient, whom I 
found in bed, very much exhausted and greatly 
distressed by & feeling of breath leasness. Long, 
deep, inspirations, which fully inflated the lungs 
(for they were free from disease) succeeded one 
another rapidly, but gave no relief. Her intel- 
lect was clear, and there was no blueness of the 
lips. In spite of stimulant remedies, and peroxide 
of hydrogen, she steadily grew worse and died 
some twelve hours after I first saw her. She 
passed urine, in small quantities for a diabetic, 
during the day, and I found that it contained 
25"7 grs. of sugar in the ounce. In both these 
cases the great diminution in the quantity of ' 
urine favoured the accumulation of escrementi- 
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tious products in the blood, and in this way, ij 
believe, produced a condition analogous to unraniak 



■Treated wUh di'H, LaAir Aci/l, and 



Case XI.- 
Cod^ia. 

Samuel J — , set. 39, a married man, thin, slightly 
built, with light hair, a rather fresh complexion, 
and an anxious expression. He had served as a 
soldier, but was discharged on account of short- 
ness of breath. Since then he had worked as .a 
lapidary and enjoyed fair health, except for colds 
on the chest, till some twelve months ago, when 
he began to feel stiff about the joints and very 
tired after his work. He noticed about the same 
time that he wtis always hungry and very often 
felt a sinking sensation at the stomach. His thirst 
was also great and he passed water very freely. 
He knew no cause for the illness coming on, 
except possibly grief at the loss of one of his 
children. On examination his chest was found to 
be rather barrel-shaped ; it was free from dulneas, 
but slight bronchitic rales were heard both in front 
and behind. His cough was not very troublesome. 
Hia tongue was furred, the gums were spongy, 
and the teeth carious. The Uver was rather large, 
coming nearly one inch below the costal arch. 
The spleen was natural in size, the skin dry and 
branny. There was no oedema of the legs. The 
urine was free from albumen. 
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quantity of sugar. The sp. gr. was 1045. He was 
first treated as an out-patient and was afterwards 
admitted into tlie hospital. While an out-patient 
he lost G lbs. in weight, in one month. It was 
found impossible to keep this man on thoroughly 
restricted diet; he helped himself constantly to 

■ the bread of other patients wlien it was attempted. 

H The progress of the case was as follows : 
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This man remained in the hospital some ten 
days longer, and during the last eight he took 
codeia, at first in doses of a quarter of a grain 
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twice a day, and after the third day to the extent 
of 4 grs. daily; more he could not take on account 
of the vertigo and unpleasant head symptoms 
which came on. The diet was unchanged. When 
he began the codeia he waa passing 120 oz. of 
urine; sp. gr. 1038, and containing 28'4 grs. 
of sugar in the ounce : on the eighth day the 
nrine had fallen to 84 oz., ap. gr. 1032, with 20'S 
grs. of sugar in the ounce. In other words, the 
total amount of sugar excreted daily had fallen 
during the week from 3408 grs. to 1722 grs. The 
diminution was steady from day to day, and coin- 
cided with an increase of weight of nearly 3 lbs. 
The codeia pills were continued for some time 
afler he left the hospital, and the man improved 
still more, gaining weiglit and being able partly to 
resume his work. Three months after his dis- 
charge his weight was 124 lbs., or 7 lbs. more 
than when he entered the hospital. 

In estimating the effect of the lactic acid on 
the quantity of urinary water in this case, it must 
be remembered that a large amount of fluid was 
taken as medicine : — no less than 48 oz. in the 
twenty-four hours, during the period of the 
largest doses of lactic acid. The acid was dis- 
solved in that quantity of water, and 2 to 4 oz. 
of the mixture taken every hour. In epifce of 
this, the excretion of urine fell, but the functions 
of the skin became more active from day to day, 
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and in this way the decrease in the quantity of 
urine and sugar is most probably explained. 

The lactic acid was given in the quantities 
mentioned, in order to test the influence of large 
doses on the urinary excretion, and further, to 
determine, if largo dosea would develop rheumatic 
symptoms after small ones had failed to do bo. The 
results show that very large quantities of the drug 
may be given without the development of rheu- 
matism. In this last respect the results confirm 
those obtained by Dr. George W. Balfour, who 
has published some valuable remarks on the use 
of lactic acid in diabetes.'" In several instances 
in which lactic acid has been given to my out- 
patients there has been no occurrence of rheumatic 
pains. The case of Wright (Case IX), however, 
was such a striking example of the manifestation 
of rheumatic symptoms over and over again under 
the use of lactic acid, — the inflammation of the 
joints being perfectly under the control of the 
medicine, coming on when it was taken and gra- 
dually passing away when it was discontinued, — 
that I can have no manner of doubt as to the 
influence of the acid in developing rheumatic fever 
under favourable conditions. It is to the exact 
definition of these favourable conditions that future 
inquiry must be directed in order to settle the 
pathology of acute rheumatism. 

(3) Edinburgh Medical Journal. Deo., 1871- 
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CLASS Itl.— DIABETES FROM ABNORMAL 
OLYCOOENESIS. 

Patients suffering fi-om this form of diabetes 
generally weak, thin persons, with an anxious, 
depressed-look, who have no previous history of 
period of increased nutrition. They often complain' 
of a feeling of chilliness, and have always a loworedp 
state of bodily temperature, even when the quaiH 
tity of urine is not gi-eat, and the disease ia com*' 
paratively recent. The weakueas and emaciation 
of tlie patient are out of proportion to the duration 
of the malady and to the quantity of sugar ex- 
creted. It seems that the chief characteristic 
the condition of these patients is a profouni 
alteration of nutrition, associated from the begin- 
ning with a greatly increased excretion of urea, 
In the treatment of this form of diabetes, any 
drug which cliecks the increased excretion of urea- 
greatly benefits the patients. In this way opium, 
arsenic, bromide of potassium, and particularly 
valerian, are valuable. The most rational method 
of treatment, however, yet proposed is that whicli 
rests the liver by a purely animal diet, and at the 
same time administers some easily combustible 
substance, such as lactic acid or glycerine, to re- 
place the faulty liver sugar, and save, by its 
combustion, the albuminates and fats. Skim mUk 
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diet also does tliia, and hence its value. Of the 
cases that follow Nos. 12 and 13 are examples of 
the fially developed disease, and 14, 15, and 16 
are specimens of its earlier stages. 

Case XII. — Treated with diet, Opium in small 
doscii, Ether, Glycerine, and Permanganate of Potash. 

T. M., set. 16, brassworker. The patient comes 
of a healthy family, and never had any serious 
illness till the present one, which began about 
twelve months before his admission to the hospital. 
The symptom which first attracted his attention 
was weakness during his work, for which he could 
not account; about the same time his appetite 
failed him, he began to lose flesh, and was very 
thirsty. For some months he did not notice that 
his water was in excess. On admission, he was 
about five feet one inch high, with light sandy 
hair and fair complexion, a worn and anxious ex- 
pression, and weighed only 62 lbs. Ho was very 
greatly emaciated ; his skin was dry and branny ; 
his fingers were clubbed ; his sight was dim, and 
he complained of attacks of giddiness, but not of 
headache. He had never suffered from cough, and 
never had sweUing of his feet. On examination, 
the lungs and heart were found to be healthy. 
His abdomen was a Uttle distended, the superficial 
veins being very distinct all over its surface. The 
liver appeared to be smaller than natural, and ex- 
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^M tended only as low as the tenth rib. The 8p1eai^| 


^H was natural. There was no tenderness over any^l 


^1 part of the abdomen, nor over the kidneys pos- 


^M teriorly. The tongue was moist, red, and fissured; 


^H the appetite was large. The bowels were confinecLjfl 


^1 The urine on admission was loaded with sugar, anj^l 


^M had a sp. gr. 1042 ; he passed about eight pints c^| 


^M day. The progress of the case was as follows :— 
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After this time pulmonary complications set 
in. He had pleuritic attacks as well as Dia- 
betic Phthisis. Hia temperature during the 
most active lung mischief never reached 100° F. 
As the lung disease advanced his urine dim- 
inished in quantity, and towards the last often 
fell as tow as 60 oz., but seldom contained less 
than 40 grg. of sugar in the ounce. On two 
occasions, when it fell to 57 and 55 oz., there 
was a copious deposit of urates, the quantity of 
urine being no longer sufficient to hold them in 
solution. This unusual appearance shows that 
we cannot, as Front thought, always refer the 
commencement of diabetes to the last appearance 
of a deposit of urates in the urine. 

Case XIII. — Treated with diet, and Peroxide of 
Hydrogen. 

John S — , aet. 29, iron-roller, married and the 
father of three children ; a tall man, with sandy 
hair and a rather florid complexion. The family 
history was good. The patient was always healthy 
till about two months before admission, when he 
felt weak and had pains in his limbs after work. 
He noticed that his thirst was great, and his water 
increased in quantity. Ho considers that his ill- 
ness was brought on by worry over family 
troubles. He passed at one time as much as 
six pints of water in the night. He had lost 
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^H twenty-one pounds in weight since he began to 
^m be ill. On examination hia lungs and heart were 
^H found to be healthy. The tongue was red a1 
^H the tip and the edges, white at the base, and 
^M rather dry. The gums were rather spongy, the 
^H teeth sound. The skin was dry and harsh. Ho 
^H complained of pain in the frontal region of the 
^H head, which he says has troubled him all through 
^H his illness. His weight was 124 lbs. The tem- 
H perature of the body varied from 9Cv4'' to 97-8', 
^H the highest point observed during the whole o1 
^M his stay in the hospital ; once it fell to 94'4°. The 
H progress of the case was as follows :— 
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This patient remained some weeks longer in tbe 
lospital, but as he could not be kept wholly on 
starchless food be was allowed Blatchley's bran- 
cakes. At the time of his discharge he was pass- 
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ing 75 oz. of water (on an average) containing 22 
grs. of sugar per oz. He continued the peroxide 
of hydrogen, which he said did him more good 
than anything. While under the influence of this 
drug he perspired copiously, and the perspiration 
contained sugar in considerable quantity — on one 
occasion as much as 8 grs. per oz. The perspira- 
tions were so free that the secretion could be 
easily collected in a test tube. He gained while 
under treatment 3 lbs. in weight. 

Case XIV. — Treated with diet, Perehloride of 
Iron and Bromide of Potassium, and skim milk. 

Mr. W. R. W — , ffit. 30, merchant's factor, a 
tall slight man, of a dark complexion. He was 
boi'n in Australia, whence he came to England 
three and a half years ago. He always enjoyed 
good, though not strong health, till about three 
months ago, when he received a severe blow over 
the last two dorsal vertebrse. He did not take 
much notice of the injury at the time, but has 
frequently had dull pain there since. The illness 
began with a feeling of languor, considerable thirst, 
and a large secretion of urine. The appetite was 
large, but in spite of this there was a steady loss 
of flesh ; the bowels were inactive. 

On examination no trace of injury could be 
found on the back ; there was tenderness on pres- 
sure over the left kidney ; the lungs and heart 
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^H were healthy ; the liver and spleen were normal in ^H 


^M size ; the tongue was red, moist, and fissured ; the ^H 


^H gums were spongy; the right molar teeth carious; ^H 


^H the skin was dry and hard. The temperature was ^H 


^M QT-S" F. The urine has been as much as five pinta 


^H (laily, but is now less. The progress of the case 




was as follows : — 
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H After this he improved still more, but I had no 


^1 opportunity of again testing the urine. Later on ^M 
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he relapsed, through a return to mixed diet, and I 
am informed that he died in about twelve months 
after the last record of the state of the urine. 



-Treated with diet. Lactic Add, aiul 



Case XV.- 
skim milk. 

Mr. T. W — , set. 45, single, artist, was sent to 
me by my colleague Mr. Oliver Pemberton. Mr. T. 
had always lived temperately and enjoyed good 
health up to about two years before he consulted 
me. He referred his diabetic symptoms to mental 
distress caused by his mother's death. The iUnesa 
began with weariness, indigestion, thirst, and ft^- 
quent micturition with increase in urinary secre- 
tion. His appetite continued good, but he steadily 
lost flesh, being when first seen about 22 lbs. 
below his ordinary weight. For eighteen months 
past he had lived on partially restricted diet con- 
sisting of meat, green vegetables, 6 oz. of toasted 
bread, and claret. During the last month he had 
lost nearly 2 lbs. in weight. He complained of feel- 
ing chilly, and on investigation his temperature 
was found to be only 97'4'' F. ; on several occasions 
it was found to be under 98° F., and twice was ob- 
served, on a warm day, to be as low as 96-5° and 
96*8°. The tongue was furred, with red edges; the 
gums were spongy; the teeth decayed. The appe- 
tite had not been quite so good lately. The heart 
and lungs were fi-ee from disease; the hver was 
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not perceptibly enlarged. The skin was dry and I 
rough. He weighed 122 lbs. The following table 
shows the state of urine when he was first seen, and 
at the end of four weeks after he had been placed 
on restricted diet and lactic acid. The figures 
in each line, except the first, represent the weekly 
average. During the month he gained 3 lbs. in 
weight. He continued to improve after this date, j 
but I had no opportunity of estimating the quan- J 
tity of sugar in the urine. When last I heard of I 
him, some two and a-half years later, he ■ 
enjoying comparatively good health; — 
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Case XVI. — Treated with diet, slcvm mxlk. 
Add and Opium, Arsenic^ and Valerian. 

T. G — , Bet. 60, married, labourer, a large-boned, 
muscular man, with a rather florid complexion and 
anxious expression, came to the hospital complain- 
ing of great thirst, frequent micturition. 



rition, and pro- J 
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gressive weakness and wasting in spite of a large 



appetite. He had never sufltered from any serious 
illness before, and referred his present attack to 
mental anxiety and trouble connected with his 
work. The first symptom he noticed was weak- 
ness in his limbs, often associated with a burning 
Bensation in them. This was followed by ex- 
cessive thirst and frequent micturition ; this latter 
symptom compelled him to get up five or six 
times in the night. His mouth was parched, his 
skin was dry and harsh, and his bowels were 
confined. He considers that ho has lost many 
pounds during the three months which have 
elapsed since he was taken ill. When admitted 
his heart and lungs were free from disease. His 
tongue was dry, furred at the back, but red at the 
tip and edges; his gums were spongy. The sight 
was good. He did not suffer from headache. The 
liver and the spleen were natural in size. There 
was no tenderness over the abdomen or in the 
lumbar regions posteriorly. His temperature was 
97'4. His weight was 129^ lbs. The urine was 
large in quantity, contained 30 grs. of sugar to 
the ounce, and had a sp. gr. of 1,042. He was 
placed on ordinary mixed diet. The progress of 
the case under the various plans of treatment 
adopted is tabulated below; — 
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Avemge of 4 dajs on ordina^ 
mixed diet. Inf gont. Ji t d s. 

Average of 7 days on reMricted 
diet of meat, akim tni'lfc , beef toa, 
bran bread, and green vogctsbld*. 
Inf. gant. 5i t d a. 

Average of 10 daya on akim rnUfc 
and oorda. IdT. gent, aa beforet 
On the laat da; of this treatment 
the Btigar fell to 13 gn. per oa. 
The teniperatoro during the 10 
days rose to and kept at normal 
Una. The mnc rofiuod to oon- 
tinae the akim milk bcj^nd Iha 
10 da^B. 

AverafEe of 14 dayK on diet afmekt, 
bran bread, green Tc^tablaa. and 
S pinta of akim milk. Treatment, 
lactic acid 31 daily, and S to S gn. 
of opium a dav. Left hoapital at 
a fortnight, weighing 132 



Arera§:e of 7 daye ; liring at home 
on snme diet aa last 11 daya of 
stay in hoepitnl. Treatment : Iiiq. 
arsenioaliB. 10 to lb minims daily. 

Aventge of 11 days, diet of meat, 
cabbage, milk, eggs, baoon, braa 
bread. Treatment : Inf. ysleriali 
Sox., and 60 gn, of ext. of TaleriaB 

Arersge of 3 weeks, some diM. 
Treatment: Infiis. valer. 6 to fl 
□z., ajid HO to 90 gn. of ext. Tttlow 
iaa daily. Weight, 147i Iba. 



The table gives a by no means aufficientJy 
favourable view of this patient's improvement after 
he left the hospital. It shows how much he im» J 
proved on the skim-milk diet, which reduced thaJ 
amount of sugar on one day to as little as 13a 
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grs. per oz. He absolutely refused, however, to 
continue this diet, and left the hospital when I 
again pressed it. During the last fortnight of his 
stay the so-called galvanism of the sympathetic 
nerve in the neck was tried, but produced no ap- 
preciable effect on the flow of urine or the sugar 
excretion. When he left the hospital, he had 
gained about 2-| lbs. during his stay. The first 
week at home, where he had a freer diet, con- 
siderably increased the amount of sugar, and the 
arsenic appeared to have no power of checking the 
excretion ; the arsenic was continued for a longer 
time than appears in the table, having been given 
altogether for 14 days, but no analysis was made 
during the first week. He was afterwards placed 
on the valerian treatment, and on this he gained 
no less than 16^ lbs. in weight. The thirst de- 
creased. His strength increased ; he was able to 
do a fair day's work; he felt better and stronger, 
and improved in appearance, although the diet 
which he used at home contained more starch than 
the restricted diet of the hospital. On two or three 
occasions he was ordered to take liver as part of 
bis animal food. This I did, because it seemed 
to me that the hver offered a ready way of intro- 
ducing healthy liver-sugar to supply the deficiency 
of combustible material which exists in cases of 
diabetes from abnormal glycogenesis. While taking 
the liver there was no increase in the quantity of 
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On two c 



3 amount 

sions on the days following a free use of liver the 
urine was 115 and 118 oz., with 25 and 23 grs. of 
sugar in the ounce. During the period of treatment 
as an out-patient bis water was examined threa 
times a week, on Tuesdays, Fridays, and Saturdays. 
The results recoi-ded in the table show that under 
the use of the valerian, the improvement in general 
Iiealth, and the increase in weight, were out of 
proportion to the diminution of the sugar. I was 
disappointed time after time to find the quantity 
of sugar ao large while the man was manifestly im- 
proving. To see how far this might be due to the 
effect of the valerian in checking the loss of urea, 
I made four analyses of the urine during the last; 
three weeks the patient was under observation, 
imd the comparison of the results with an estimate 
of the urea made shortly after he left, the hospital, 
explained the mystery. When the first analyaiB 
was made, before the valerian treatment was co^^-1 
menced, he was passing daily 907"o grains of urea.) 
During the last three ^ 732-4 

weeks of the valerian I 678* 

treatment the amounts [ 640'3 

found were — j 596'8 

These figures, although far from conclusive, show,' 
I think, that valerian, in the first place, produces 
its beneficial effects rather by checking tissue 
waste than by lessening the sugar 
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In addition to their interest as illustrations of 
the effects of remediea on the glycosuria, the fore- 
going cases possess other noteworthy features. Of 
these I may refer to the frequency of mental 
anxiety and grief as antecedent conditions. No 
less than eight of the siiteen patients whose 
cases are recorded, referred their illness to this 
cause, and the lady to whom reference is inci- 
dentally made under Case X, was another example 
of the malady supervening on mental trouble. 
Prout considered mental anxiety or distress one 
of the most frequent exciting causes, and my ex- 
perience leads me to regard it as tlie most fre- 
. quent of the commonly mentioned antecedents of 
diabetes. One of the cases (XIV) is an illustration 
of the disease being excited by bodily injury. There 
was no reason whatever to suppose that this gentle- 
man suffered from any nilment before the accident 
to which he attributed his diabetes. Similar in- 
juries to the dorsal region have been known to be 
followed by permanent glycosuria, and we are 
justified in regarding this case as an example of 
the disease resulting from a somewhat rare cause. 
The state of the temperature of the body noted 
in these cases is, however, the phenomenon of the 
greatest interest. It is an extremely curious 
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clinical fact that patients, excreting urea abii 
dantly and wasting rapidly, should present in' 
their low temperature a contrast to the usual 
results of tissue destruction. Here we have a 
process of tissue wasting equal to that seen in 
fevers, but nevertheless associated with a de- 
pression of the bodily temperature, which is often 
lowest when the wasting is greatest and the urea 
excretion highest. Some observers have .been so 
impressed by the excessive urea-loss (azoturia), 
that they have elevated it to the position of the 
prime evil of diabetes, and relegated the glyco-J 
auria to a secondary place. According to 
view, the disease really consists of a profound"!' 
disorder in the nutrition of the albuminous tex- 
tures which permits their constant disintegration 
and produces the azoturia. To this azoturia tha 
glycosuria is added, and together they conati-y 
tute a form of diabetes which is always grave by ' 
reason of the rapid wasting. The diabetes, on the 
other hand, in which the excessive excretion of 
urea is not present, is less serious in its character. 
Tiiis close connection of azoturia with diabetes 
was long ago detected by the sagacity of Prout, 
who considered that an excessive loss of urea 
might precede the appearance of sugar in the 
urine. "Without accepting the extreme views, 
which elevate the urea-loss to the first rank in 
diabetes, we have much evidence in recent pliy- 
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Biological work to show that urea, like sugar, is 
mainly a product of liver cells, and may con- 
sequently, it is highly probable, be formed in ex- 
cess under circumstances which augment the 
activity of the liver circulation. A great part of 
the urea excreted in cases of excessive glyco- 
genesis may, however, be accounted for by the 
animal diet taken; the peptones derived from the 
albumen of this diet being split up into urea and 
glycogen, both of which are excreted. Later on, 
a disintegration of the albuminous tissues them- 
selves occurs, and the azoturia becomes a leading 
feature of the malady, as it does from the be- 
ginning in cases of abnormal glycogetiesis. It is 
a fact of much interest that in diabetes insipidus 
there is often a large increase in the amount of 
urea excreted, which is strangely enough associated 
with a lowered bodily temperature. In a case of 
diabetes insipidus, in a youth aged eighteen years, 
I have observed an average daily temperature of 
97'2° to 97'8° coinciding with a daily excretion of 
664''4 to G42'7 grs. of urea, when the normal 
amount of urea, considering the boy's weight, 
ought not to have exceeded 320 grs. a day. 

Apart, however, from the curious association 
of low temperature with excessive urea-excretion 
in diabetes mellitus, the relation of the tempera- 
ture in this disease to other conditions and its 
special peculiarities are matters of much interest. 
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Some time ago I called attention to thia 8ubj« 
in a " Note on the Temperature in Diabetes 
the Journal of Anatomy and PhysiologyJ** In that 
note I stated the conclusions at which I had 
then arrived. I now reproduce these conclusione, 
with the modifications and additions which 
more extended study warrants. 

The temperature in diabetes had, I belie* 
been previously studied by Eosenstein, but as 
have not seen his papers, I am unaware of 
nature of his work. The conclusions which 
advanced above are based entirely on my own 
observations, which were begun in 1864, when 
my attention was first directed to the subject by 
the absence of any decided febrile elevation 
case of well-marked diabetic phthisis. 

I. — The temperature is always below the noi 
standard in advanced cases of diabetes in whi( 
there are no inflammatory complications. The 
depression of temperature varies from 1° to 5° F. 
In the class of cases which I have called defective 
glycocrypsis, the temperature is generally normal, 
but may fall a little when the quantity of urine 
is large. In the early stages of cases of exces- 
sive glycogenesis, while there is increased nutri- 
tion or no wasting, the temperature ia generally 
maintained at tlie healthy standard, though occa- 
sionally it may be depressed. 

(l) Vol. iii, part Z, May, I8W. 
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It is in the second stage, or wheu wasting 
has set in, that we have the fall in temperature 
most decided. It then equals the depression of 
temperature observed in cases of abnormal gly- 
cogenosis, and may fall as low as 94'' F, or even 
lower. 

In recent cases of abnormal glycogenesis, the 
temperature is often only 1° to 2° below the nor- 
mal standard, but as the case advances the depres- 
sion usually increases, and it is in this form of 
the disease that some of the lowest temperatures 
are seen. 

II. — The evening temperature is often, but not 
invariably, higher than the temperature in the 
morning by one half to eight-tenths of a degree. 
This is more especially seen in the earUer stages, 
before the wasting has set in. In advanced cases 
the temperature has been frequently observed to 
fell in the evening. 

III. — The temperature is n it proportional to 
the variation in the quantity of sugar. The same 
temperature has been observed over and over 
again in the same cases to coincide with widely 
different quantities of sugar. 

IV.— The daily range of temperature bears no 
proportion to the quantity of sugar passed in the 
twenty-four hours, as seen in the following 
table :— 
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18BS gn. 

7S3 gn. 
l;l20 gn. 

1 
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In one case observations were made in the 
lowing manner : — The bladder was emptied one 
hour before the thermometer was used, and 
emptied again about half an hour after the tem- 
perature had been recorded. The quantity of 
sugar per oz. in the urine thus procured was com- 
pared with the temperature with the results 
corded below : — 
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Sngmr per ™. 
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97.4 


82g™. 
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08.8 


19 Sn- 


3 


97-! 


88-Sgn. 


4 


SS.G 


88 g™. 


6 


96.7 


Mp.. 




V. — The administration of a mixed di 
cases of excessive glycogeneais is often followed 
by an elevation in temperature. The enforce- 
ment of a strictly animal diet, ou the other hand, 
is frequently observed to coincide with a lowered 
state of temperature, in which the daily range is 
less : that is to say, the morning and evening 
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temperatures are nearer. In one case in which 
temperature observations were made every half- 
hour during the day, an increase in the tem- 
perature was observed to occur from one to two 
hours after meals. The patient was fed on mixed 
diet during the observations. 

VI. — -The occurrence of inflammatory compli- 
cations in diabetes produces an elevation of tem- 
perature, but to a very limited extent when 
compared with the temperatures observed in the 
same inflammatory afFections in persons not dia- 
betica. The highest febrile temperatures which 
I have recorded in diabetics have been 101"2° in 
rapid phthisis, and 101° in acute rheumatism 
supervening during the administration of lactic 
acid. These high temperatures were observed 
in cases of excessive glycogenesis. In a ease of 
abnormal glycogenesis, with well marked phthisis 
and local pleurisy, the temperature was seldom 
higher than 99°, and only once reached 99'4°. 

The depressed state of the temperature in dia- 
betes has given rise to many speculations respect- 
ing its cause. The large quantity of cold water 
which the patients drink naturally suggests itself 
as a possible explanation of some of the loss of 
body heat, A man who drinks a gallon or more 
of cold fluid with a temperature say of 50° to 55" 
iu the course of the day, must necessarily con- 
sume some of the heat he produces in raising its 
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temperature to that of his body. This idea hj^^| 


I believe, been advanced by no leas an authorily^ 


than Bouchardat. In order to test it, I compared 


the average daily temperature in Beveral cases 


with the quantity of water excreted in the twenty- 


four hours. The results which follow show that 


there is a relation, though not a very constant 


one, between the quantity of urinary water and 


the average daily temperature : — 
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that in diabetes the quantity of urine passed in 
any one day is a moat fallacious guide to the esti- 
mation of the quantity of fluid taken, and I there- 
fore extended the observations over a number of 
successive days. The discrepancy between the 
quantity of urine passed on a given day and the 
amount of hqmds taken as drink, formerly led 
observers to hold the opinion that diabetics passed 
more water than they drank. It was supposed 
thdt the surplus was obtained by absorption of 
watery vapour through the skin and lungs, or by 
the liquefaction of the tissues of the body. Thanks 
to Nasse, Griesinger, and others, we now have 
more precise knowledge on this point. The urine 
never exceeds the drink in quantity if the com- 
parison extends over a sufficiently long period. 
On a given day, indeed, a diabetic patient may 
pass more water than he drinks, and this was the 
source of the erroneous opinion formerly held. 
This discrepancy is, however, only temporary, and 
has been admirably explained by Vogel. It seems 
that in diabetes the fluids taken are passed out of 
the body more slowly than in health. This is due 
to the fact that whenever a diabetic is very thirsty, 
his blood has been becoming for acme time more 
and more concentrated in consequence of the con- 
tinual flow of water outwards through the kidneys. 
The sp. gr. of the blood also rises on account of 
the continued entry of sugar into it, and therefore 
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draws water from all the tissues outside the blood 
vessels, till the fluid, bathing the tissues, becomes 
aa dense as the blood itself. When drink is taken 
the blood is diluted by its absorption, and then 
the tissues in their turn receive a share of the 
water, till the fluid in their meshes is reduced to 
the sp. gr. of the blood. Aa the urinary secretion, 
however, constantly goes on, the blood again be- 
comes more dense by its loss of water, and again 
absorbs the fluid stored up in the tissues. AH , 
this is a contrast to the healthy state in which < 
the increased vascular pressure produced by the 
ingestion of an extra supply of fluid is almost 
directly relieved by the increased flow of urine. 

In order to test still further the influence of 
cold drinks on the temperature, I persuaded one 
of my patients to take all hia fluids warm for si 
days. The following table shows the results : — 
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The results contained in the last table were 
obtained when the patient was kept on partly re- 
stricted diet, and took a drachm and a half of 
lactic acid daily. The conditions were, as far as 
possible, perfectly the same during the whole 
period, and yet the patient showed a decidedly in- 
creased temperature throughout the period during 
which the warm fluids were taken ; while the tem- 
perature fell again when they were discontinued. 

These results are, I think, suflScient to justify 
the conclusion — 

VII. — That the quantity of cold fluid taken has 
a slight, but decided influence on the body-heat 
in diabetics. 

The cases which I selected^for these experi- 
ments wore examples of excessive glycogenesis, in 
which the slightly depressed temperature rendered 
it probable that the second stage of the malady 
wag commencing. The autophagia, although not 
marked, had begun. These results, I think, ex- 
plain bow it is that in some cases of defective 
glycocrypsis, when the urinary water is copioua 
and the thirst great, we observe a lowered tem- 
perature ; they also explain the low temperature 
observed occasionally in the early stages of cases 
of excessive glycogenesis, when 200 to 300 oz. of 
urine are passed daily. Under such circumstances, 
even when there has been no decided wasting, I 
have observed a temperature as low as Q6-b°. 
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Soon after I began to study tbe temperature in 
diabetes mellltuB, I found that in cases of diabetea 
insipidus there was also a lowered temperatui-e. 
In this last disease the depression is sligbter, and 
I have never observed it lower than 96*2°. For 
some time this depressed temperature occurring 
independently of glycosuria puzzled me very 
much. The results I have recorded above, how- 
ever, pointed to the explanation, and I have since 
found in a case of diabetes insipidus a close rela- 
tion between the average daily temperature and 
the quantity of urinary water. 

In the advanced stage of diabetes from ex< 
sive glycogenesis, and from an early period 
cases of abnormal glycogenesis, the temperati 
is not closely related to the quantity of urinaij? 
water. Very low temperatures may be observed 
to coincide with comparatively small daily amounts 
of urine. The reason of the low temperature lies 
indeed much deeper than the quantity of fluid 
taken, and is to be sought in the altered condi- 
tions under which tbe body heat is maintained. 
The natural fuel of the body is no longer formed 
by the liver, and the combustion of the albu- 
minates and fats of the food and tissues but 
inadequately supplies its place, 
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IX. 

OASES ILLUSTRATING THE USE OF THE 
SPHYGMOGRAPH AND CARDIOGRAPH IN 
THE STUDY OF DISEASES OF THE HEART 
AND GREAT VESSELS. 



In this article are collected a few cases which 
have been studied with the aid of the sphygmo- 
graph and the cardiograph. Whatever interest 
they possess is due to the method of clinical 
investigation pursued, and to the facts recorded 
ill illustration of the value of these instruments of 
precision in the study of diseases of the heart and 
great vessels. By appending to each case an 
abstract of the clinical remarks which it suggested 
at the time of its occurrence, I have condensed 
into a comparatively small space the substance 
of several clinical lectures. 

Case I. — Aortic valve disease, with dilatation of 
the aorta — -Examination with the sphygmograph and 
cardiograph — Death — Autopsy — Clinical reinarkB. 

J. P., ret. 36, married, of Hunnington, a farm 
labourer, came into hospital complaining of great 
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difficulty of breathing and frequent epistaxis. He 
stated that ho had been ill since last Cbrietmas, 
when he had a low fever, which lasted several 
weeks. Previously he had suffered from occa- 
sional rheumatic pains in hia limbs, but never 
from rheumatic fever. Up to the last year or so 
he had always enjoyed good health, and had lived 
temperately. Since his illness last Christmas he 
had been subject to shortness of breath, attacks 
of pain in the chest, and paroxysms of diflBcult 
breathing. About eight weeks back an attack 
of epistaxis occurred and lasted some fourth 
hours, and had since recurred nearly every weel 
He had not been able to sleep soundly for soi 
time on account of noises in his head and horribl 
dreams, and whenever he had slept well for a little' 
time an attack of dyspnoea occurred on waking. 

Two days after admission the following notes 
were made : The man sat up In bed, supported 
by pillows, on account of his dyspnoea. The skin 
was of a yellowish earthy colour ; the expression 
anxious, the breathing quick and laboured. He 
spoke in a short gasping manner, and complained 
of an almost constant sickness, which distressed 
him very much, of frequent bleeding from his 
nose, and occasional cough. He had scarcsely 
slept since admission, as whenever he had, so 
to speak, surprised his disease in a moment of 
remission and dozed off, he awoke in a few seconds, 
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with a start, to fight for breath. The tongue was 
pale and anEBmic, and dry from breathing through 
the mouth alone (the nares having been plugged 
for the epistaxis) ; the feet wore cedematous ; the 
respirations were 30 a minute ; the pulse was 80, 
jerky, and visible in the arteries. Scarcely any 
difference was found by the finger in the two 
radials — if anything, the right seemed the smaller ; 
the temporals were equal to the touch ; the pupils 
were equal. Pulse-traces were taken, and found 
to be as follows : — 



F 




Fi-j. l.—WieU Tudi 



Fig. 3.— Left radial. 



On examination the percussion sounds over the 
lungs were normal ; the respiratory murmm" was 
accompanied only by occasional rhonchus; the 
cardiac dnlness was considerably increased, ex- 
tending from the middle of the third intercostal 
space on the left side downwards to the lower 
border of the seventh rib, and laterally from half 
an inch beyond the left nipple to two inches 
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beyond the right edge, of the sternum; the im- 
pulse was heaving and diffused. In the interval 
between the second and third costal cartilages on 
the right side was noticed a point of pulsation ; 
this pulsation affected the next intercostal space 
below, and was felt by the hand to extend to 
within about one inch of the right nipple. The 
pulsation immediately followed the heart's syBtole, 
and gave an apparent motion to the right side of 
the thorax from the lower margin of the second 
to the sixth nb. ' 

On auscultation the heart's sounds were heard 
as follows : At the apex the first sound was loud 
and clear, but the second sound was marked by a 
murmur which nearly filled up the long pause, and 
increased in intensity as the base was approached. 
This murmur was more audible over the right 
ventriola and at the ensiform cartilage. At the 
base a loud double murmur was heard. The sys- 
tolic murmur was loud and rough; the diastolic 
murmur, loud and long, I'eplaced the second sound, 
and was only terminated at the base by the suc- 
ceeding first sound. Both murmurs were loudest 
at the junction of the third right costal cartil- 
age with the sternum. Over the pulmonary artery 
they were not so distinct, and the pulmonary 
second sound could be distinguished. The two 
murmurs could be heard close to the right nipple, 
along the great vessels under the clavicles, and 
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at the sternal notch. They could be alao heard 
posteriorly on both sides of the back of the 
chest. The liver was found to be somewhat 
enlarged; the urine was high-coloured, scanty, 
and contained a httle albumen and a few casts. 

Three days later a careful examination of the 
chest discovered the same conditions as above 
described ; the heart's action, however, was some- 
what weaker. A slight murmur could be detected 
with the first sound at the apex, and from its 
nature and position it was referred to secondary 
mitral insufficiency consequent on dilatation of 
the ventricle. The urinary secretion was very 
scanty and slightly albuminous ; the oedema of 
the legs had increased. The patient had had no 
sleep; had frequently vomited during the night; 
and was breathing about thirty times a minute. 
He complained of a noise in his head like a forge 
at work. There was shght dulnesa posteriorly at 
the bases of the lungs, and moist sounds were 
heard all over the chest. Ho was ordered a stim- 
ulant draught every two hours; dry cupping over 
kidneys, and afterwards hot poultices. The pulse- 
traces were taken and found as before. The car- 
diograph was applied to the apex beat and to the 
point of pulsation on the riglit side of the thorax. 
The traces taken are figured farther on, Noa. 4 
and 5. 

After this time the patient gradually sank, the 
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heart's action failing more and more, and 
mitral murmur becoming more developed. T» 
suppression of urine occurred, with frequent 
vomiting, and the patient fell into a semicoma- 
tose (uraemic) condition, and died oo August 23. 

The post-mortem examination was made thirtv 
hours after death. The legs were oedematous; 
the body had a pecuUar earthy yellow tint, and 
gave out a strong odour of commencing decom- 
position. On opening the thorax, the aorta was 
found lai^e and flaccid. There was some fluid in 
the pleural cavities. The lungs were oedematoos, 
and congested posteriorly. Tlie liver was laro* 
and congested. The kidneys were oedematous; 
the cortical portion was of normal depth, but 
tough, granular, and discoloured by commencing 
decomposition. The spleen and other viscera were 
healthy. On opening the pericardium, the heart 
was found to be very large, the left ventrida 
being greatly hypertrophied. The left cavitw 
contained blood and fibrinous clots. Some cl( 
were also found in the right cavities. 

The heart and aorta were carefully examini 
seven days after the post-mortem examination, 
The heart was large, weighing eighteen ounces ; 
the increase was chiefly due to hypertrophy and 
dilatation of the left ventricle. The aorta was 
much dilated at its origin and in the ascending 
portion, and formed anteriorly and towards the 
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right Bide a dilated pouch. At the termination 
of the ascending portion, however, the dilatation 
was no longer marked, and at the origin of the 
great vessels of the neck, the diameter of the vessel 
was but little more than normal. On looking 
down the aorta, the aortic valves could be seen 
to be deficient, forming a small irregularly shaped 
aperture through which fluid found easy access to 
the ventricle. On opening the left ventricle, the 
following lesions of the valves were found : the 
right coronary and posterior segments of the aortic 
valves were united and much diseased. Their 
edges were rounded and one-eighth of an inch in 
thickness. This thickening was hard and fibrous 
in the right coronary segment, and the edge of the 
posterior segment was studded with calcareous 
particles on both the aortic and the ventricular 
surfaces. A small portion of the left coronary 
segment was also thickened at its junction with 
the right coronary segment, to which it was ad- 
herent. It was, however, free from adhesion 
to the posterior segment, and, with the exception 
of the thickening of about one-third of its free 
edge, was healthy. The valves thus formed a 
thickened fringe surrounding the dilated aortic 
orifice. From the under-surface of the posterior 
segment the atheromatous degeneration extended 
downwards along the endocardium, lining the ven- 
tricle to the superior curtain of the mitral valve. 
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Half of the ventricular aspect of this valve l 
rough, its edges were thickened and studded wi& ' 
a few calcareoua particles, and the tendinous cords 
attached to this portion of the valve were thickened 
and opaque. Some of the cords were very thick, 
and at their attachment to the valve were as large 
as crowquills. The anterior part of the valve 
was healthy. The auriculai- surface was smooth, 
but the edge of the valve was thickened and 
slightly rough towards the auricle. The other 
mitral curtain was not diseased. The valves on 
the right side presented a striking contrast to 
those of the left cavities on account of their healthy 
appearance. The aorta was smooth on its inner - 
surface ; its coats were thinned ; but only one ( 
two small atheromatous patches could be defcectt 
The following measurements were carefully mai 
according to the plan mentioned by Dr. Peacot 
in his Croonian Lectures, with this exception, 
that the orifices were measured by circular discs 
instead of balls : 



Lengtrh of the cavity of the rjgbt ventricle . . . 
left 

Thickneee of wullu of the right ventrlcla < midpoist 

„ „ left ,. < midpoint 

„ of the Beptuni of veutriolos 

Circumference of right Burico-ventricular npertur 
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Circumference of left fturico-Tentricular aperture . . 4-75 

., aortio aperture 5~25 

pnlmonio „ 3-87 

Interna! circumference of diUtcd Mrta one inch above 

origin ti'25 

The above measurements need no comment. 
The left ventricle, when opened and spread out so 
as to form a plane surface, measured half an inch 
below the origin of the aorta, 6"25 inches between 
its extreme limits, and in the middle of the cavity 
7'5 inches. When dilated and distended with 
blood during life, the circumference of the cavity 
must have been much greater. 



In the following observations I shall confine 
myself as much as possible to a consideration of 
the traces collected on the radial arteries by the 
ephygmograph, and those recorded by the apex- 
beat and the pulsation on the right side of the 
chest. The companson of these with the lesions 
disclosed by the post-mortem examination form 
an interesting and by no means barren study. 

The pulse-traces were verified by several obser- 
vations. In their vertical line of ascent there was 
evidence of the hypertrophy of the lefb ventricle. 
In the little hook which caps each pulsation was 
the record of sudden ventricular contraction ; and 
the fact that this hook was closely followed by the 
first secondary wave, causing a horizontal sum- 
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mit in the left trace, and a slight ascent in 
the right trace, indicated that the systole of 
the ventricle was long, and the heart muscle 
powerful enough to propel a full charge into the 
aorta. 

The characteristics of free regurgitation into the 
ventricle are, a sudden fall in the line of descent 
of the pulse-trace after the hook-like summit, and 
effaeement of the dicrotism. The absence of these 
features told us that the regurgitation was 
great. 

A consideration of the peculiarities common 
both traces afforded this much information, 
comparison of them, however, helped to anol 
step in the diagnosis. The right pulse-trace 
of much less amphtude than the left, was leSB 
vertical in the line of ascent, and differed also in 
the form of the summit. Differences of this kind, 
when constant, and when inexplicable by any local 
pecxdiarity affecting the circulation, always excite 
a suspicion of aortic aneurism. In this case some 
condition interfering with the equal distribution 
of the blood-current was rendered more probable 
by the diminished relative amphtude of the rig] 
pulse-trace, which is, as a rule, more ample tl 
that of the left side. In the examination care was 
taken to exercise as nearly as possible the same 
pressure upon both the arteries. The index of 
the pressure-screw was adjusted 
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point in both observationB. The form and posi- 
tion of the aortic dilatation discovered after death 
were exactly calculated to interfere with the full 
force of the sysfcohc wave, entering the brachio- 
cephaUc trunk, while the vessels of the left side 
received without hindrance the blood directed 
towards them. 

The post-mortem facta completely estabUshed 
the correctness of the view which the study of 
the pulse-traces had indicated during life. The 
case strongly supports the law which I am in- 
clined to think further investigation will justify — 
viz., that aneurismal dilatation of the ascending 
part of the thoracic aorta produces diminution in 
the amplitude of the right radial pulse-trace. 

The traces of the cardiac impulse and the move- 
ment at the point of pulsation on the right side 
of the thorax were obtained by means of the car- 
diograph. 

With this instrument M. Marey has obtained 
the following trace, Fig. 3, which he has pub- 




(Fig. S.J 

lished '" as that of the normal cardiac impulse. 

(1) Bobin'g Journal de FAnatomie et d« la PhynolJi<iie, Mo. 3, 18GS. 
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In my own observations and experimentis I have 
never succeeded in obtaining a normal trace so 
ample as the above. I have, however, been able 
to register traces of smaller amplitude possessing 
all the characteristics of the large trace. I have 
preferred to reproduce Marey's figure here because 
it shows more readily than a smaller one the several 
features of the heart-beat. 

The interpretation of the trace is as follows. 

The trace of each cardiac pulsation commences 
with a slightly ascending line, in which the undu- 
lation marked A is produced by the true auricultu' 
systole. This is preceded by a smaller wave, 
marked D, in the second and third pulsations, 
which is caused by the entry of blood into the 
ventricle before the true systole of the auricle 
occurs. The Une of ascent after A correspondnd 
with the beginning of the ventricular systole : tIli^^ 
first result of this is seen in the undulation B, 
which indicates the closure of the auriculo-ven- 
tricular valves. The period of the ventricular 
systole ends at C, which marks the closure 
the aortic and pulmonic valves. The undulatioi 
wliich occur in the trace between B and C i 
vibratory in their nature and depend on osciU 
tiona following the closure of the mitral valves. 
The line of descent after C indicates the beginning 
of the ventricular diastole. 

For convenience of reference, the trace of tbi 
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heart's impulse may be divided into an auricular 
and a ventricular portion, Tbe auricular begins 
with the slightly ascending line o£ which D and 
A are undulations, and terminates immediately 
after the undulation A. The ventricular portion 
occupies the remainder of the trace. Modifica- 
tions in the manner in which the ventricle is 
filled will affect the auricular portion of the trace. 
Modifications in the force and length of the ven- 
tricular systole, and in the mode of closure of the 
mitral and aortic valves, will be indicated by the 
height and amphtude of tbe ventricular portion, 
and by undulations in its summit, or towards its 
close. 

Considering tbe heart-trace in reference to the 
pulse-trace, from A to the summit, corresponds 
with the line of ascent and summit wave of the 
pulse-trace ; from the summit to C is represented 
in tbe pnlse-trace by the first secondary wave, 
while the point C corresponds with the aortic 
notch. From C to A in the next pulsation is 
represented in the pulse-trace by tbe dicrotism and 
the remainder of the line of descent. In com- 
paring tbe trace of tbe heart's impulse. Fig. 4, 
registered in tbe case under consideration, with 
the normal form, several peculiarities may be 
noticed. Beginning with the line of ascent, which 
corresponds to the filling of the ventricle after 
its contraction, we observe that the point fl^ 
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which corresponds with the elevation indicated 
by the same letter in the normal trace, shows a 
much more sudden elevation than in health. 
The height ol" this little wave is generally a test 




of the perfect emptiness of the ventricle, 
under such conditions is followed by a second 
strong wave in the line, corresponding to that 
marked A (Fig. 3). In the trace before us, how- 
ever, we notice no relation of this kind ; we have 
indeed but one well-marked sudden elevation, fol- 
lowed by the ordinary undulations which mark the 
line of ascent and correspond to A (Fig. 3). This 
sudden elevation of the pressure at the beginning 
of the filling of the ventricle indicates a consider- 
able arrival of blood in the cavity, which comes 
partly from the auricle, but chiefly by regurgita- 
tion from the aorta. This peculiarity I have 
observed in several cases of aortic regurgitation, 
and the above is, I beHeve, its explanation,**' The 



(3) This descriptioD of Che cordiegmphio sign of ftottio iDsnffiaieiicy 
WBS pnblishod in the Mciical Tima and Qtaette of Sept. 2C, 1860; in 
the Qaiettc MidicdU de ParU, of Sept, IB, 1866, Haro7 pabliahed ft paper 
degoribiog this pecnliaritj of the beart.traoo more at length, and oalling 
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next peculiarity is the altitude of the Une which 
marks the ventricular contraction, and by which 
the trace betrayed during life the hypertrophy and 
dilatation of the left ventricle discovered after 
death. The vibrations following this line are 
very fairly marked ; but we notice that after the 
first fall of pressure, immediately succeeding the 
forcible systole of the heart, the hne of the vibra- 
tions is almost horizontal in many of the pulsa- 
tions, indicating the sustained vigour of the sys- 
tole. The slight elevation at the end of the 
period of the systole, as seen in some of the 
pulsations (2nd, 3rd, and 4th), also points to 
the energetic character of the ventricular con- 
traction. The closure of the sigmoid valves corres- 
ponds with the points marked c, </, c", but we 
also find near the end of the line of descent 
another indication of their closure at e ; this may 
possibly be attributed to the vibrations of the 
valves caused by the backward flow of the blood 
into the left ventricle. In some cases of free 
aortic regurgitation, I have observed several un- 
dulations in the trace corresponding to the closure 
of the sigmoid valves; this can occur, however, 
only when the regurgitation is free, and conse- 
quently the tension in the aorta very low. The 



t aa a dbw sign oC liortio uiBaffioieDo;. In tho olinionl 
mnKrlu on cu^ographto tracee whiofa follow Caaos III and IV, I have 
diown, howeTsr, that it may be presant in other valTolar leaion*. 
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line of descent in the trace (Fig. 4) has a vertw 
character, indicative of sudden diminution of pres- 
sure in the ventricle, which is not seen in the 
normal form. This is an indication of value in 
certain conditions, and here it tells us that the 
contraction of the ventricles was effectual, and 
completely emptied their cavities. In conditions 
which interfere with the complete expulsion of the 
blood, this hne often has a more oblique form. 
The suddenness of the fall of pressure in this case 
was duo to the diminished state of tension in the 
vessels, permitting the left ventricle to empty 
itself completely; and the obliquity which the 
right ventricle might have given t/O the hne, if its 
pulsation could have been recorded, was masked 
by the greater share taken in the formation of the 
impulse by the hypertrophied left cavity. 

The trace below, Fig. 5, was taken by appl; 
the cardiograph over the point of pulsation 
tween the second and third right costal 




'1 



A comparison of it with the heart's impulse & 
the trace of the radial arteries will suggest an i 
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planation of its principal features. The vigorous 
and prolonged ventricular contraction finds ex- 
pression in tbe almost vertical upstroke and the 
altitude of the trace, while the sudden fall, 
scarcely broken by any indication of the closure 
of the aortic valves, corresponds with the dimi- 
nution of dicrotism seen in the radial pulses. The 
peculiarity of the third pulsation is due to an 
inspiratory effort, the expansion of the chest-wall 
separating the belt of the cardiograph from the 
pulsation. In Fig. 3 we can also see the effect 
of inspiration on the cardiac impulse in the 3rd 
pulsation, and the same influence is seen to have 
modified the form of the 5th pulsation in Fig. 4. 

Case II. — Adherent pericardium — Mitral in- 
tu^iciency — Examination vnth the sphygmograph 
and cardiograph — AU/umirmria — Dropsy — Death — 

Autopsy. 

WilUam L., set. 13, came imder my care in 
August, 1866. The boy's mother stated that her 
sou had always been delicate, but had suffered 
from no particular disease till October, 1865, when 
he was attacked by scarlatina,' and subsequently 
by scarlatinal dropsy. Soon after the scarlatina, 
the heart symptoms first manifested themselves. 
When I first saw him his face was pale and puffy, 
his expression anxious, his lips a little dusky, and 
his breathing evidently quick. He coughed a 
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short dry cough from time to time, and complained 
that it harassed hira constantly and broke his 
rest. There was a little mucus expectorated, but 
no blood ; the ankles were slightly cedematoua, 
and the face was remarked by his mother to be 
pufly every morning. 

On examination the chest was seen to be ill- 
formed, rounded and prominent above, and flat- 
tened at the sides ; over the heart it wa8 flattened 
as if drawn inwards. On auscultation, the breath- 
ing was harsh all over the front of the chest; 
and posteriorly occasional rhonchi were heard. 
There was no pulmonary dulness on percussion 
either at front or back of chest. The respirations 
were thirty a minute. The cardiac dulness was in- 
creased laterally, extending from an inch beyond 
the nipple to the right edge of the sternum ; the 
area of dulness was fixed, and did not vary with 
inspiration or expiration. The apex-beat was 
about two inches below and nearly one inch to 
the left of the nipple. The impulse was strong, 
wavy, and prolonged, producing a little movement 
of the chest wall, but ordinarily there was no 
sinking of the intercostal spaces with the systole. 
The first sound was accompanied by a loud blowing 
murmur, which lasted through the first pause, 
and was heard loudest at the apex. The murmur 
was well propagated towards the axilla, and couH 
be heard all over the front of the chest, ; 
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in the left vertebral groove. The second sound was 
inaudible at the apex, but was distinctly audible 
over the right ventricle ; it was much intensified 
over the pulmonary artery, but was very feeble 
over the aorta. The pulse was 90, weak, aud 
regular. The sphygmographic trace is seen be- 
low (Fig. 6). The cardiograph was applied, aud 




the trace below (Fig. 7) was obtained. While the 



boy was under examination, an attack of palpi- 
tation came on, the heart beating very tumul- 
tuously; the apex seemed to strike the chest 
several times with each systole, and with the 
contraction some sinking in of the chest wall 
was noticed. Under these conditions the cardio- 
graph recorded the following trace of the heart 



movement : 
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On examiniDg the abdomen, the liver was slightly 
enlarged, there was no increase of splenic dulness ; 
there was slight tenderness on pressure over the 
kidneys, and the urine contained albumen (^ col.) 
and numerous tube casts. 

The sphygmograph and cardiograph were applied 
on several occasions, and a large number of obser- 
vations was made, the results of wliich are well 
represented by Figs. 6 and 7. The striking fea- 
tures of the third trace, Fig. 8, were not repeated 
to the same extent on any subsequent occasion, 
but whenever the action was more excited than 
usual, there was a decided tendency to approacb 
this type. 

Under treatment the boy improved, and after 
a few weeks ceased to attend. During the severe 
winter weather, however, he became much worse; 
the dropsy returned, the heart symptoms greatly 
increased, and, an attack of bronchitis super- 
vening, he died towards the end of January. No 
fresh inflammatory mischief connected with the 
heart occurred during his last illness. By the 
kindness of Dr. Mackey (under whose care the 
boy died, and by whom he was originally sent to 
me), I was present at the post-mortem examination. 
We were obliged to examine the body in the pres- 
ence of hia friends; on this account a thorough 
examination of the cavities could not be made. 
I append the particulars of the heart i 
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vesaele, to which we devoted our chief attention. 
The body, and especially the legs, were very 
cedematous, and the abdominal cavity contained 
a large quantity of fluid. On opening the thorax, 
the pericardium was found bound to the left side 
of the chest wall by means of greatly thickened 
and dense cellular tissue, and its parietal layer 
was everywhere adherent to the heart itself. 
Wlien ht situ, the heart, covered with the peri- 
cardium, measured j"18 inches transversely and 
ti'25 inches vertically. The right cavities were 
full of black clotted blood, the left auricle also 
contained clots, but the left ventricle was nearly 
empty. The aortic and pulmonic valves were 
healthy. The superior curtain of the mitral valve 
was much thickened and evidently shortened; the 
tendinous cords were thick and opaque ; the in- 
ferior curtain of the valve was only slightly 
affected. Small warty vegetations were scattered 
at intervals all round the circumference of the 
mitral aperture. Tbe following measurements 
were made : 



Length of the cavitj of the right ventricle S'56 

left , 3-2& 

fbaae . . '25 

Thickneee of the wuUh of tbe right ventricle < midpoint '22 

Capei . . -IS 

„ „ left „ i midpoint '5 

(■apex . . -43 

ThicktiesB of the ueptum of the veutricIeB '5 
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Ginmmferenceof the right anrioalo-veDtricnlar aperture 541 

left „ „ . 3- 

„ orifice of the pulmonary arterj . 3*25 

„ „ aorta 1-67 

The amount of the hypertrophy of the ventri- 
cular walls can be easily gathered from the fore- 
going measurements, which also indicate that the 
orifices of the pulmonary artery and the aorta 
were small when compared with the rest of the 
heart, and that the right auriculo-ventricular aper- 
ture was considerably dilated, while the left was 
but little altered, if anything it was contracted. 

The diagnosis of general adhesion of the peri- 
cardium, especially when the history of the ante- 
cedent pericarditis is wanting, is by no means 
easy. In the case under notice, the signs pointed 
not very distinctly to the obliteration of the 
heart-bag, while the loud indication of the ex- 
istence of mitral disease was too apt to withdraw 
the attention to itself as the only lesion. The 
peculiar absence of the second sound at the apex, 
however, particularly struck me, and, connecting 
it with the value assigned to this diagnostic by 
Aran,"' I waa led to seek more closely for other 
confirmatory evidence. The flattening of the side, 
the peculiarity of the impulse (coming, as it seemed 
to do, when the heart acted strongly, before the 

?es GSniraloB da FtSricaMe," 
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•st sound), and the unchanging area of cardiac 
dulness, all spoke strongly in support of the 
diagnosis of pericardial adhesion. The careful ex- 
amination of the chest from time to time favoured 
this view, and particularly the observation of the 
heart's movements, for when the organ acted more 
violently than under ordinary circumstances, then 
the dragging of the chest wall was evident, and 
the diagnosis was strongly confirmed. 

The sphymograph did not supply much informa- 
tion concerning the cardiac lesion. The vertical 
line of ascent, and the decided dicrotism in the 
pulse trace, told us that the blood stream entered 
the vessels quickly and forcibly, but that the 
arterial tension was nevertheless low. The regu- 
larity of the pulsations told us that we had to deal, 
not with a weak and flabby ventricle, sending the 
greater part of its contents back through a dilated 
mitral orifice, but rather with a strong muscular 
cavity, acting with energy, and not frustrated by 
a widely dilated mitral aperture favouring regur- 
gitation. 

The cardiograph, while it told ub little of the 
mitral valve and its conditions, gave us pregnant 
indications concerning the movements of the heart. 
In the trace. Fig. 7, we see the two little undula- 
tions in the auricular portion which correspond 
in health with the filling of the ventricle. Tlip 
first of these little waves in the trace before us 
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is very marked, and occixrs almost immediately 
after the conclusion of the ventricular contraction 
— so soon after, indeed, that this alone excites 
some suspicion as to its connexion with the flow 
from the auricles. It must rather be referred, in 
my opinion, to the slight springing back of the 
chest wall after the action of the ventricles, the 
condition which produced the similar undulations 
in the trace Fig. 8- Tliroughout the trace we may 
remark, as in the pulse-trace, the signs of strong 
ventricular action, and of sudden and perfect 
closure of the sigmoid valves. In the trace (Fig. 
8) these latter points are equally well marked, 
Ijut we have in addition a striking record of the 
curious succession of beats against the chest wall 
which was felt with each systole of the ventricles 
when the heart was excited. These beats, when 
the band was placed over the heari; region, were 
strong enough to call away the attention from the 
true impulse, and forcible enough to register in 
the tracing an altitude greater than that caused 
by the real apex beat. At first sight these great 
waves preceding the elevation caused by the con- 
traction of the ventricle, look like some marvellous 
intensification of the movements caused by the 
action of the auricles, but in some of the traces, 
and notably in the last two pulsations in Fig. 8, 
we see the little auricular undulation perfectly dis- 
tinct from the preceding wave. 
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These two large waves, then, were due, not to 
any exaggeration of the auricular systole, not 
to any forcible and sudden distension of the ven- 
tricles, but to some other condition causing a 
movement forwards of the chest wall during the 
early part of the diastole of the ventricles. In 
the adhesion existing between the pericardium 
and the cheat wall we have, I believe, the explana- 
tion of the fact. With each systole the wall was 
dragged upon by tho heart muscle, and the recoil 
of the chest wall, and with it of the heart aa aoon 
as the ventricles were emptied, caused the move- 
ment registered by the instrument. This is a 
most important point, and, if my observation be 
confirmed, we shall have in this part of the trace 
a diagnoatic sign of great value — the cardiographic 
sign of one form of adherent pericardium. Traube'*' 
and IViedreich"' have already referred to the recoil 
of the cheat wall after the ventricular contraction, 
but more eapecially when the pericardium had 
formed adhesions on its posterior aspect aa well 
aa anteriorly to the ribs. Potain'"* also some time 
before mentioned the distinct throb preceding the 
true impulse in cases of adherent pericardium. 
In the trace iinder our notice we see the experi- 
ence of these observers confirmed by the record 

(4) Zur Lehre voD der TarvrschEong des Heraens rait dom Hen- 
boutsl, Med. Zeituns des Vereiiuf. Bmiidt. in Preuisea, No. 11, 1868, 
(B) Vircliow'a Ha/ndliuch tier Fathoiogie und Thmapie. 
(6) Bfitltt. delaSoc. An<U. de FarU, AoQt, IS&d. 
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of an unerring instrument: we see the phenomenon, 
whicli they vaguely felt, telling its tale 
uncertain lines. 
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Case m. — Aortic valve disease — Aneurism 
the left svhclavian artery — Examination with the 
aphi/gmograph and cardiograph — Gradual disap- 
pearance of the cmeuriamal tumour — Aggravation 
of heart syvipioms — Asystohj — Death — Autopsy- 
Remarks. 

W. P., ffit. 42, baker, was admitted into 
Queen's Hospital, in December, 1865, under 
colleague Dr. Fleming, by whom he was aften 
kindly transferred to my care. The man stated' 
that he had suffered from severe pain in the left 
slioulder and arm, which he attributed to an 
injury sustained while carrying a sack of flour 
some five years before admission. On the occa- 
sion referred to he felt something give way in 
hia shoulder, which caused faintness. He re- 
covered in the course of half an hour, and thougl 
no more of the circumstance. He never had 
rheumatic attack, although he had been 
sariiy exposed to great changes of temperature 
his work. About twelve months after the aecidi 
mentioned above, he began to be troubled 
occasional pain at the heart and palpitation, 
had since noticed his breath to be short on ei 
tion. He had also suffered from indigestion. Al 
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two months before admiBsion to the hoapital he 
had a cough and expectorated a small quantity of 
blood. The cough soon ceased, but he had lost 
flesh ever since. 

When stripped for examination, his left arm and 
shoulder were found to be natural in size and 
shape. The chest was well formed. The per- 
cussion of the right aide of the chest discovered 
no abnormal dulness, and the breath sounds over 
the right lung were natural. There was reson- 
ance all over the left lung except at the inner 
third of the clavicle, where the percussion note 
was dull. The respiratory murmur outside this 
spot was healthy. The dulueaa at the left apex 
extended downwards along the left edge of the 
sternum, and became continuous with the cardiac 
dulness, which reached from the third to the 
seventh rib, and laterally from the nipple line to 
the right edge of the sternum. The apex-beat 
was below and a little outside the nipple line, 
and was felt most distinctly between the sixth and 
seventh riba. 

On auscultation a loud double murmur was 
heard at the base of the heart. The systohc mur- 
mur was short and rough, the diastoUc murmur 
was long and loud ; both were heai-d moat distinctly 
at the second right costal cartilage, but were dis- 
tinctly audible all along the sternum and over the 
left clavicle. At the apex the systolic murmur 
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was very faintly heard, but the diastolic murmur 
was distinct, though leas so than at the ensiform 
cartilage. In the left vertebral groove and in the 
left supra-spinous fossa both murmurs were heard, 
but not loudly. Above the left clavicle, under and 
outside the stamo-mastoid muscle, there was a 
pulsating tumour, as large as the base of a hen's 
egg. The tumour when grasped expanded freely, 
and on hstening over it, two murmurs were audible, 
similar in character to those heard at the base of the 
heart. The right radial pulse was regular, jerlar, 
and visible, beating eighty-eight a minute. The 
left radial was very weak and appeared retarded. 
The pulsations of the right radial, the carotic 
and the brachials were distinctly visible. Th( 
were no indications of disease connected with 
nervous or digestive systems. The pupils were 
equal. The liver and spleen were normal in size ; 
the tongue was clean ; the bowels were regular, 
and the urine was free from albumen. Thi 
was no dysphagia, and no great dyspnoea en 
on exertion. 

The application of the sphygmograph to 
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Fig. 9.— Eight radial. 

radial arteries gave the following traces (Fig 
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9 and 10), which confirmed the previously made 

Fig. JO.— Leftradiiil. 

diagnosis of aneurism, and supported the opinion 
that the aneurism was not connected with the 
aorta, but only implicated the left subclavian 
artery. An aortic aneurism would not have 
affected the left radial artery so much more than 
the right. The cardiograph w^aa applied to the 
pulsation in the neck and gave the following 
record (Fig. 11), which indicated the free expan- 

»Bi]e movement of the sac at this time. Three weeks 
later the left radial pulse-trace became more per- 
ceptible to the touch, and gave the following 
trace {Fig, 12). Tliis variation in the movements 

^M Fh- 12.— Left mdial. 

■ of the left radial artery was attributed at the 
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time to chaDges in the circulation through the 
aneurismal sac. The dinunished pulsation and 
the hardening of the tumour which had been 
noticed for some days, rendered it probable that 
a deposition of fibrine in the interior of the 
aneurism had reduced its elasticity, and con- 
sequently diminished its modifying influence on 
the movement of the blood in the arteries be- 
yond. The case had been treated by rest, re- 
stricted diet, and aconite internally, with anodyne 
applications to the arm and shoulder. 

After a two months' stay in the hospital the 
patient requested his discharge, and afterwards 
came under ray care at the General Dispensary. 
When leaving the hospital he fully understood the 
importance of the continuance of the treatment, 
and undertook to carry it out under my super- 
vision. After some weeks' treatment at home, 
the tiimour became loss pulsatile, much 
solid, and decreased in size. With these chanj 
however, there supervened great pain in the i 
shoulder, and left side of the neck. The 
had become much wasted, colder, and powa 
leas. The fingers were cold and dusky-blue ia* 
colour, and shrivelled, and there was intense pain 
in the limb with starting of the muscles. Blistera 
also formed from time to time on the hand 
fore-arm. The limb was wrapped in cotton n 
and gentle friction used occasionally. For mai 
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, weeks this condition of the limb continued, and 
during this time the following traces were taken ; 
they show the progressive diminution in the size 
of the left radial pulse. Fig. 13 is the trace soon 




(i-Vj, 13.) 

after he left the hospital. Fig. 14 was taken when 




the pains and startings of the limb were very 
bad, the hmb cold and almost pulseless, the 
brachial artery being very feeble and the radial 
almost imperceptible. At this date (August 19) 
the physical signs were as follows ; At the heart 
apex the systolic murmur was indistinct, and the 
second sound replaced by the diastolic murmur, 
which increased in loudness towards the ensiform 
cartilage. At the base of the heart both mur- 
murs were loud. The pulmonary second sound 
could be heard through the diastolic murmur at 
. the left edge of the sternum. The murmurs were 
npagated upwards along the sternum and along 
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the innominate artery. On the left side they vere 
also distinct over the tumoiw, but the systolic 
murmur was in this position harsher, longer, and 
louder than the diastolic. The heart's impulse 
was more forcible and diffused than formerly. 
The breath-sounds were everywhere natural, ex- 
cept under the left clavicle, where they were 
feeble and obscured by the murmurs. 

The state of the arm and the condition of the 
aneurismal tumour, as described above, gave us at 
this time indications that the cure of the anemisni 
was being effected by the deposition of fibrine m 
its interior. The changes in the pulse-traces in- 
dicated the obstruction to the onward passage of 
blood caused by the formation of the clot. The 
pains in the limb, no longer like those which had 
formerly been present, when the tumour pressed 
more on the neighbouring parts, now depended 
on the scanty blood supply through the main 
artery, and the necessary formation of a collateral 
circulation. Four months later the tumour in the 
neck had become quite hard and solid, and was not 
much larger than a pigeon's egg. With the heart's 
systole it rose bub did not erpand. There was 
no murmur heard in it, but the cardiac murmurs 
could be heard conducted by the mass to the ear. 
The inner third of the left clavicle was dull, and 
the breathing under this clavicle was generally 
feeble. There was no pulsation in the brachial 
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^Bvtery, which could hardly be distinguished, and 
the left radial pulse was imperceptible. The 
Bphygmograph, however, recorded the following 
trace (Fig. 15). The loft arm was thin and all its 



muscles wasted ; he could only move it feebly, and 
regarded the hmb as practically useless. It was 
colder to the touch than the right arm, but was 
not now so subject to pain, and was not so dusky 
as formerly. The cardiac conditions were un- 
changed. The carotids beat very visibly, and 
were equally forcible to the touch. The right 
radial was regular, large, and jerky ; it gave the 
following trace (Fig. 16). At this time the man 



was much better in general health, and began to 
take some little exercise. He still had shortness 
of breath, but complained chiefly of the loss of 
power in his left arm. This defect made the 
cure of the aneurism seem to him a small gain. 
That it was cured I concluded from the state of 
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tlie tumour, the characters of the pulse-trace 
obtained on the left radial artery, and the stages 
through which the limb had passed. The left 
radial pulse-trace (Fig. 15) I regarded as the pro- 
duct of the blood movement from the establiahma 
of the collateral circulation. 

Unfortunately the man's circumstances 
pelled him to work, and, failing to obtain i 
employment, ho returned early in the year 18 
to his former occupation as a baker. A few weeks 
work sufficed to lay him up with shortness of 
breath, cough, cedema of the legs, sweUing of the 
abdomen, and great cardiac distress. I saw him 
on the day before he died, and found him propped 
up in bed, breathing very rapidly. His face was 
puffy, his lips were blue, the breath was coldish, 
and there was constant sickness. The tempera- 
ture in the left axilla was only 94-G° The veins 
of bis neck were turgid, the heart action was 
confused and labouring, and the aortic murmurs 
could no longer be distinguished clearly. A mitral 
systoMc murmur was heard at times very dis- 
tinctly. The area of cardiac dulness was greatly 
increased laterally, extending one inch beyond 
the right edge of the sternum. The left pulse 
was imperceptible^ the right was feeble and inter- 
mittent. The breathing over the superior part 
of the chest was loud and harsh. Both lung- 
bases were dull posteriorly, and liquid subcr^ 
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tant rhonchi were heard all over tbe back of the 
chest. The liver was enlarged, reaching more 
than one inch below the costal arch. The urine 
was high-colom-ed, scanty, and albuminous. In 
spite of treatment, he died a few hours after 
I saw him. Permission was obtained to make an 
examination of the chest the next day, and the 
following wore the resultB. 

The left arm was found to be greatly wasted. 
TJie tumour in the neck conld be felt as a hard 
lump beneath the sterno-mastoid muscle, not 
larger than a small walnut. On opening the 
thorax the heart was seen to be very large, 
and its right cavities were distended with blood. 
There were several ounces of fluid in the peri- 
cardium, and about half a pint in each pleural 
cavity. The lungs were congested and cedema- 
tous. The heart and great vessels were re- 
moved, and with them the left subclavian artery 
beyond its termination. The right ventricle was 
found to be greatly dilated, but its valves were 
healtliy. The left ventricle was hypertrophied 
and greatly dilated. The muscular fibre was 
rather soft and in parts pale. The musculi- 
papiUares of the mitral valvo also showed fatty 
change in spots. The mitral valve was thickened, 
especially its superior curtain, which was also 
shortened and undergoing degenerative change. 
The aortic valves were incompetent. The in- 
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competence was due to thickening and shorten- 
ing of all the segments, but especially to retro- 
version of the posterior segment, which was torn 
down at its attachment to the right coronary 
segment to the extent of ^th inch. The valvu- 
lar segments were all thickened, and in spots 
undergoiDg calcareous degeneration. The aorta 
was dilated, but not greatly so; was rough, in- 
elastic, and studded with cartilaginous and cal- 
careous patches of atheromatous change. The 
degeneration affected the whole of the arch of 
the aorta, and to a less degree the innominate 
artery. The left carotid was fairly healthy, but 
slightly larger than natural ; the mouth of the 
left subclavian was narrowed and surrounded by 
atheromatous change. This vessel was pervious 
for about one inch above its origin, and from that 
point was filled by a hard clot of dense fibrine. 
Beyond the scalenus anticus the artery was very 
small and wasted. The dilatation had evidently 
been greatest at the curved portion of the artery 
which is internal to the scalenus muscle. In this 
situation the fusiform dilatation became more 
globular, especially on the upper side. The clot 
in this part was larger and extended into the 
branches of the vessel for a short distance. The 
vessel was connected to the pleura by old dense 
inflammatory adhesions. 

Apart from its interest as a case of aneuriam 
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■"which had undergone cure, the preceding case 
r presents very clear evidence of the value of the 
gmograph in diagnosis. The comparison of 
the differences between the right and left radial 
pulse-traces clearly indicated the left subclavian 
artery as the diseased vessel. Even the most de- 
veloped traces collected on the left radial differed 
too greatly from the right radial trace to make 
the diagnosis for a moment uncertain. An aneu- 
risraal sac in the course of an artery produces 
much greater changes in the blood movement 
in the vessels beyond it, than an aortic aneurism. 
These changes are directed to the blending of 
the three distinct parts of the normal trace, 
and their confusion in a single cm-ve; thus in 
the traces collected in this case below the aneu- 
rism, we notice that the line of ascent and summit 
wave are always modified, and the dicrotic wave 
still seen in the right trace, is further dimin- 
ished or lost in the left; the part of the trace 
least affected being the first secondary wave or 
pressure wave. This formed the summit of the 
trace on the left side, and thus the pulse lacking 
the true vibratory summit wave felt on the right 
side, and having its pressure wave slightly delayed, 
was perceived by the finger to be retarded. 

The modifications in the line of ascent and the 
form of the summit wave are conamonly the most 
important signs in the pulse-trace indicative of 
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aneurism. They are perceived by the finger as a 
loss of force in the radial pulse of the side affected. 
The modifications of dicrotism are not peirceived 
by the finger readily, but often render in the 
sphygmographic trace important diagnostic evi- 
dence. This is especially so in some cases in 
which the existence of a large aneurism exaggerates 
by its contraction the dicrotic wave, or adds sup- 
plementary waves to the line of descent. 

The pulse traces (Figs. 9 and 16) collected on 
the right radial deserve attention also, not only 
on account of the contrast offered to the left 
radial pulse traces in the vertical line of ascent, 
the small but distinct summit wave, and the slight 
dicrotic wave, but also on account of the informa- 
tion given by these features as to the nature of 
the aortic valve mischief. The almost flattened 
summit in these right traces indicated the exist- 
ence of considerable disease of the aorta (en( 
teritis deformans), and suggested the view 
the valvular mischief and the aneurism 
secondary conditions. The man's occupation ne- 
cessitated the carrying of heavy weights, and iu 
this way great strain was thrown upon the aorta 
at times. This no doubt gave rise to the inflam- 
mation of the inner coat, which, extending down- 
wards, iinphcated the valves at the mouth of the 
aorta, and finally led to the retroversion of the 
segment, which was found torn after death. From 
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the moment the accident occurred the necessity 
for ventricular hypertrophy was increased, and 
as the left ventricle grew stronger and pro- 
pelled a large charge of blood into the aorta at 
each systole, so the strain on this vessel was 
aggravated and the inflammatory changes in its 
coats were stimulated. A vicious pathological 
circle was established. Under these circumstances 
the left subclavian artery became affected first 
with inflammatory change, and later on with the 
aneurismal dilatation of its coats. Such was the 
theory of the case which the study of the pulse 
traces suggested: we have seen that the autopsy 
confirmed it. 

The explanation of the varying forms of the left 
radial is to be found in the gradual obliteration of 
the subclavian artery, and the last trace (Fig. 15) 
may be regarded as the sphygmographic evidence 
of a feeble circulation in the radial from collateral 
sources. The trace collected on the tumour (Fig. 
11) when pulsating most vigorously gave an indi- 
cation of a double beat which could be felt indis- 
tinctly by the hand. The two waves correspond 
to the summit wave and the first secondary wave 
of the right radial pulse, the vibratory element 
or sunmiit wave being especially well marked 
from the proximity of the sac to the aorta and 
the low state of arterial tension which the in- 
competency of the aortic valves produced. At 

w 
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the bottom of each pulsation a slight indicatioii 
of the dicrotic wave is recorded. On several 
occasions the heart-trace was taken by the car- 
diograph, and the trace below (Fig. 17) representa 



the form of the apex beat. It presents several 
noteworthy features. In the sudden ascent of 
the auricular portion of the trace, at the b^m- 
ning of each pulsation, we see the indication of 
the filling of the ventricular cavity by the reSui 
of blood from the aorta. The normal auricular 
waves are almost lost in this abnormal elevation- 
A second feature worthy of notice is tbe feeble 
indication of the closure of the mitral valves. 
There is, indeed, only a slight break in the line 
of ascent. This is no doubt due to the abnormal 
conditions of the closure of the mitral valve cur- 
tains. When the systole occurred the closure of 
the valve had been partially effected by the reflux 
of blood into the ventricle, and consequently the 
mitral undulation of the normal trace was blended 
in the upstroke of the ventricular systole. This 
is, I believe, the explanation of this peculiarity, 
as it is of the absence of any clearly marked 
first sound in some cases of aortic regurgitatioiu 
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The sudden fall in the line of descent of the 
trace after the point indicating the closure of the 
aortic valves, is another deviation from the nor- 
mal form which is often seen when the heart 
muscle is hypertrophied and the contraction 
sudden. In some of the pulsations there occur 
also undulations in the line of descent similar 
to those observed in the trace Fig. 4, p. 280, 
and which may be referred to vibrations pro- 
duced at the aortic valves by the regurgitant 
blood current. 

It may not be out of place here to show that 
the sudden elevation at the beginning of the auric- 
ular portion of the heart-trace may be present in 
conditions other than aortic regurgitation. I have 
already pointed out (pages 285, 290-1) bow re- 
markably this pecuUarity was developed in a 
case of adherent pericardium associated with 
mitral regurgitation. In that case the abnormal 
elevations were explicable by the special patho- 
logical conditions which the post-mortem examina- 
tion disclosed. In health, vigorous contraction of 
the ventricle favours the production of a slight 
elevation in the trace, by rendering the cavity 
BO completely empty that blood rushes in quickly 
from the auricle. So in disease, any conditions 
which insure perfect expulsion of each charge of 
^B blood from the ventricle, and at the same time 
^H cause the blood to accumulate under high pres- 
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sure in the auricle, may be regarded as favour- 
able to the sudden filling of the ventricle which 
this peculiarity indicates. We have seen how, 
after vigorous ventricular action in aortic valve 
disease, the sudden reflux of blood from the 
aorta will produce this abnormal elevation. Under 
strong muscular effort, the same effect is caused 
in a minor degree, from the copious blood-wave 
rushing in from the left auricle. In mitral re- 
gurgitant disease we have a patholo^cal state 
which favours the over-distension of the auricle, 
and so renders it ever ready to pour a full wave 
into the ventricle as soon as its diastole begins. 

In order to test this view I collected a number 
of heart-traces from cases of mitral regurgitant 
disease. My first observations were made on a 
boy set. 16, whom I had treated for rheumatic 
fever and endocarditis some six months previ- 
ously. He made a good recovery from the rheu- 
matic attack, but a loud blowing systolic murmur 
remained. This murmur was loudest at the ape.\ 
of the heart, was propagated towards the anlla, 
and was very distinctly heard posteriorly at the 
angle of the left scapula. At the base of the heart 
the murmur was not very distinct. The pulmon- 
ary second sound was accentuated. The apes-beat 
was sharp and forcible between the fifth and sixth 
ribs, and as his chest wall was thin, the cardi- 
ograph collected a good trace. The following 
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Fig. 18, is a typical specimen of the numerous 



traces recorded in tliis case. The sudden rise 
at the commencement of the auricular portion 
shows how suddenly the blood entered the ven- 
tricle from the distended auricle. The small wave 
which follows is a well-marked record of the 
vigorous contraction of the auricle itself. The 
ventricular portion is characteristic of a prolonged 
and strong systole, in which the vibrations of the 
mitral valve are well expressed. The point of 
closure of the aortic valves is sharp and single, 
indicating sound valves and a strong ventricle. 
The sudden fall in the trace which follows shows 
how thoroughly the ventricle emptied itself, and 
, consequently how fit it was to receive an abundant 
wave from the auricle aa soon as its walls relaxed. 
The auricle was always ready with this wave, and 
BO each pulsation begins by the sudden elevation 
of the line of ascent. 

In the following case in which mitral regurgita- 
tion was the principal lesion, these peculiarities of 
the beart-beat were even more developed. 

Case IV. ■ — Mitral insufficiency — Examination 
with the ca/rdiograph — Death — Autopsy. 
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J. E., set. 28, bookbinder, came under my caw 
at the General Dispensary in 1866, suffering from 
pain at the heart, palpitation, ehortneas of breath, 
cough, and oedema of the feet. She waa a tall, 
well-made woman, with a duaky red face, bluish 
lipa, and anxious expression. She had never had 
any illness except rheumatic fever, of which she 
had a severe attack when tliirteen years of age. 
The heart eymptoma had only come on for the 
past five years, and rendered it very difficult for 
her to undergo any exertion. A short walk of a 
quarter of a mile to the Dispensary was observed 
to raise her breathing to thirty a minute. The 
pulse was always rapid and regular, but very 
small. There was nothing abnormal in the lungs 
beyond some moist sounds posteriorly at the bases. 
The liver waa slightly enlarged, the urine was 
scanty and high coloured, but free from albumen. 
The chest was well shaped and thin, so that the 
heart's impulse could be distinctly seen. There 
was heaving all over the cardiac region with the 
systole of the ventricles, but the apex-beat was 
sharply and distinctly felt one inch and a half 
vertically below the nipple. The dulneas extended 
laterally to the right edge of the sternum. On 
auscultation a soft blowing, almost musical mur- 
mur, was heard with the first sound at the apex, 
and was followed by an accentuated second Bound. 
The murmur was heard at the base, and wM 
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propagated all over tlie front and back of the 
chest. The second sound was clear at both base 
and apex, but strongly accentuated over the pul- 
monary artery. 

The patient was frequently under treatment for 
three years, and was repeatedly examined with 
the sphygmograph and cardiograph. The heart- 
trace ia figured below (Fig. 19). She had several 




bad attacks of pulmonary apoplexy, and finally 
died in the General Hospital under my care. At 
the post-mortem examination the pericardium was 
found to contain a few ounces of serum, and on 
the anterior surface of the heart there was a 
well-defined white spot, which would have been 
referred to the accoutrements, if it had occurred 
in a soldier, instead of a woman. 

The heart weighed seventeen ounces, was glob- 
ular in shape, and greatly hypertrophied. The 
right cavities were dilated, and the walls of the 
right ventricle were thickened. The viilvea and 
orifices on the right side were healthy. The left 
auricle contained, in addition to black blood, a 
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large fibrinous clot. Its waJla were thick and its 
cavity greatly dilated. Tho left ventricle was 
greatly liypertroptied. The aortic valves wera 
competent. The mitral valves were much diseased 
and were incompetent. The two curtains were 
thickened and adherent, and thus formed a some- 
what rigid aperture which admitted two fingers 
as far as the first joint. The aperture was rough 
and studded with irregular hard vegetations. The 
other viscera presented the usual appearances 
found after old mitral regurgitant disease. 

One of the most striking features of this case 
during life was the contrast between the small, 
weak, thread-like radial pulse and the vigorous 
heart-throb. There was evidently some condition 
which robbed the artery of its due supply of 
blood, and the permanently patent condition cf 
the mitral valve found after death explained the 
peculiarity. The conditions were most favourable 
to test the value cf the indications of the cardio- 
graphic trace. The distended auricle must have 
poured a full wave into the ventricle as soon as 
the ventricular diastole began, and during the 
whole of the ventricular systole the tense bat 
incompetent mitral valve curtains must have os- 
cillated as the blood current rushed back between 
them into the auricle. The trace of the heart- 
beat, Fig. 19, which is a typical specimen of the 
form in this case when the heart was acting 
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vigorously, shows features characteristic of these 
conditions. 

The cardiographic records in these cases are, 
I think, sufficient to show that the sudden eleva- 
tion in the auricular portion of the heart-trace 
may be caused by mitral regurgitation, and that, 
therefore, it is not characteristic of disease of the 
aortic valves. 

When it is recorded in a case of mitral valve 
disease, it indicates the existence of an easy and 
rapid passage of blood from the auricle to the 
ventricle, such as insufficiency of the mitral valve 
allows. On the other hand, when the auriculo- 
ventricular aperture is narrowed by adhesions of 
the curtains of the mitral valve the conditions are 
altered : the passage of blood into the ventricle 
from the auricle is no longer easy and rapid, but 
difficult and slow, and consequently the sudden 
elevation in the auricular portion of the trace is 
replaced by a gradual rise. This is well illustrated 
by the following case. 

Case V. — Mitral obstructive disease (mitral 
I steTWsis) — Prcesysiolic murmur — Eza/mination vnth 
I cardiograph. 

. S. B., aet. 20, sempstress, came under my care 
at the Queen's Hospital, in Jime, 1866, complaining 
of shortness of breath, palpitation, and cough. 
She was a pale, anxious-looking woman, marked 
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with the Bmall pox. She had never had any 
BeriouB iUness since she was a child, when Uie 
attack of small poz occurred, but for some jears 
paat had etiffered from a conatant, dry cough, 
great dyspnoea on exertion, and occasional faint- 
ness. On some occasions, when her breath had 
been worse, she had expectorated blood. Her 
appetite was good, her tongue was clean and 
red, the bowels were regular. There was no 
oedema of the feet. The pulse was regular, but 
small, beating eighty times a minute when she 
was at rest, but becoming much more rapid and 
still smaller on the least exertion. The sphyg. 
mograph recorded a trace normal in form but 
of low tension, and with some beats smaller in 
amplitude than others, indicating a variation in 
the amount of blood discharged at each vent 
nlar systole. 

On examination the longs presented no marb 
signs of disease, nor was there anything specially 
noteworthy in the condition of the abdominal 
organs. The urine was free from albumen. The 
area of cardiac dulness was increased, extending 
laterally to, or eUghtly beyond, the right edge of 
the sternum, and from the third rib to the sixth 
interspace. The apex was seen to beat between 
the sixth and seventh ribs, and the hand per- 
ceived that it was preceded by a thrill. At the 
base of the heart the sounds were clear, but 
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pulmonary second sound was strongly accent- 
uated. At the apex a harsh blowing murmur 
was heard preceding and running up to the first 
sound, which was flapping in its character. When 
the hand was placed over the apex-beat the mur- 
mur could be heard while the thrUl was felt, and 
both could be perceived to finish with the true 
impulse, and immediately before the flapping first 
Bound. The murmur was also noticed to precede, 
and finish before, the carotid and radial pulse 
beats. 

The murmur thus made out to be clearly prse- 
Bystolic was not heard beyond the area of the 
apex. When the frequency of the heart's action 
had been reduced by digitalis, the prsBsyatoUe 
character of the murmur was so easily made out 
that the case served excellently for class demon- 
strations. This patient remained under observa- 
tdon for some months, and was repeatedly examined 
with the sphygmograph and cardiograph. The 
pulse-trace always retained the characters men- 
tioned above, but indicated an improved state of 
tension when the heart's action was slow under 
the influence of digitalis. The trace of the apex- 
beat {Fig. 20) is a typical specimen of the form 
observed. 

There is in this trace no sudden elevation of the 
auricular portion following immediately aiter the 
line of descent. There is, on the contrary, a 
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gradual but decided rise of the tine of 
through the auricular portion, in which the 



auricular wave is generally absorbed. When the 
wave is present, however, its relatively large 
shows how vigorously the auricle contracted- 
the carved Une o£ descent, after the closiire of the' 
aortic valves in some of the pulsations, is seen the 
influence of the over full right ventricle emptying 
itself, but slowly, on account of the increased 
tension in the pulmonary artery. The ventricolar 
portion indicates a comparatively short and vigor- 
ous systole, unbroken by the oscillations seen in 
mitral regurgitant disease. 

This trace bears the specif characters, which 
the form of disease would have su^ested on 
a priori grounds. The only point in which it 
fails is in the record of the prjesystolic thrill ; in 
other cases a series of small waves in the auricular 
portion of the trace (videFig. 21) have represented 
the thrill perceived by the hand. I have recorded 
this case here, because it was one of a series used 
to illustrate the various modifications in the heart 
trace, in a paper read before the Binning] 
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(Branch of the British Medical AsBociation in 
February. 1867."' 

In the following caae of mitral stenosis the 
auricular portion of the heart-trace showed well- 
marked undulations corresponding with the pras- 
Bystohc thrill felt by the hand. These are well 
represented in the trace (Fig. 21) which was col- 
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lected from the heart-beat of a young woman, 
aged sixteen, who came under my care early in 
1868. She was a pale and delicate-looking girl, 
who suffered from palpitation, dyspnoea, cough, 
and oedema of the feet and lega. Four years pre- 
viously she had had an attack of rheumatic fever, 
during which she was bUstered over the heart. 
The pulse was generally regular, but yielded a 
trace indicating low arterial tension. On auscul- 
tation at the left apex a rather harsh murmur 
was heard, preceding, running up to, and ending 
abruptly with, the first sound. There was no 
murmur audible after the impulse, or the carotid 
pulse, was felt. The muimur was distinctly prae- 
Bystolic, was not propagated towards the axilla, 
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and was not heard over the right ventricle or at 
the back of the chest. Both sounds at the base 
were clear ; the pulmonic Becond sound was inten- 
sified. The apex-beat situated between the fiftb 
and sixth ribs was forcible and was preceded by 
a distinct thrill, which ended in the true impulse. 
The area of cardiac duhiess was normal. . Some 
eighteen months later this patient died; and on 
post-mortem examination, the mitral valve cur- 
tains were found to be adherent and thickened. 
The mitral orifice admitted the forefinger as far 
as the middle joint, and the circumference of it 
on tho auricular surface was roughened hy spota 
of calcareous deposits. The valve, although thipk, 
was not rigid. The other heart valves were 
healthy. 

In both the preceding cases of mitral stenosis 
the heart action was regular, and the murmurs 
were loud, rough, and rather prolonged. These 
features are by no means constant in this form 
of valvular mischief. The pulse, on the contrary, 
frequently exhibits a very characteristic irregu- 
larity, and the murmur may be soft, short, puflSng, 
and strictly hmited to the moment immediately 
preceding the ventricular systole. Sometimes, 
indeed, the murmur may be lost, and again be 
heard aHer a time. The following case illustrates 
these points. 
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Case VI. — Mitral obstructive disease — (mitraZ 
tttenosts) — Prossysiolic murmur — Examination with 
I the sphygmograph — Death — Autopty. 

G. C, set. 38, labourer, came into hospital under 
liny care in May, 1868. Some twelve years pro- 
I vioualy ho had suffered from rheumatic fever, but 
[ till the last two years he had been in good health. 
For some time prior to his admission he had com- 
plained of pain in the epigastrium, dyspncea, and 
palpitation. The symptoms increased in iutenaity, 
I his legs and feet began to swell, and he bad a 
troublesome cough accompanied by bloody expeo- 
t toration. When he was admitted the dyspnoea 
was very urgent, the lips were blue, the skin 
I and conjunctivae yellowish, and the expectoration 
I bloody. The liver was enlarged, reaching two 
' inches below the costal arch. The urine was free 
from albumen. The pulse was small, weak, and 
irregular. The percussion note was impaired over 
both lung bases, and thin, liquid rhonchi were 
audible at the left base. The area of cardiac 
dulness extended from the left nipple line to the 
right edge of the sternum, and from the third rib 
to the sixth space. The impulse was heaving, 
diffused, and visible in the epigastrium. On aus- 
cultation, the irregularity of the heart's action 
I made the deBnition of the sounds difficult ; a faint 
blowing murmur was heard, however, at the left 
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apex, preceding the first sound. There ' 
murmur audible at the base with either e 
in the axilla. Under treatment, in which digitaliB 
was the chief drug administered, the man im- 
proved greatly. The pulae became firmer, slower, 
and more regular; the oedema disappeared, and 
tlie other symptoms decreased. In this improved 
state of the patient the murmur was observed 
to vary greatly in intensity. Sometimes it was 
very faint, at others it was absent, and again, 
especially after exertion, it could be detected 
easily. Wlien most distinct, it was audible only 
at the apex, and was not propagated upwards ^| 
towards the axilla. A crown-piece fully covMoH 
the whole area over which it was heard. It waa 
a soft sound, like a puff, commencing after the 
middle of the long pause, and ending abruptly 
with the first sound, which was short and flap- 
ping. The murmur preceded the heart's impulse 
and the carotid pulse. At the base of the heart 
both sounds were clear; the pulmonic second 
sound was louder than the aortic. A large num- 
ber of observations were made with the sphyg- 
mograph, and the following trace (Fig. 22) is a 
typical specimen of the pulse-form in this case 
when the urgent symptoms had subsided. It shows 
by the unequal amplitude of the pulsations the 
varying quantities of blood sent into the arteries 
by the vigorous ventricular contractions. The ir- 
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regularity of the heart's action is shown by the 
widely different intervals at which the pulsations 



succeed one another. The occasional appearance 
of a small abortive pulsation in the line of de- 
scent, as seen in the second pulsation, is a special 
characteristic of this form of valvular disease. 
My observations lead me to conclude that it is 
due to a premature auricular contraction, which 
propagates itself to the ventricle, and which is 
caused by the increased blood-pressure in the 
auricle associated with certain phases of the 
respiratory act. This abortive pulsation some- 
times looks like an exaggeration of the dicrotic 
wave, which in reality was singularly absent from 
I the trace in this case. 

Ten weeks after his first admission this patient 
3 again brought to the hospital moribund. The 
lost-mortem examination discovered extensive 
«ent apoplexy of the left hing, oaderaa of 
ihe right lung, and effusion into botii pleural 
lavities. Tlie heart was large and globular in 
r shape, and weighed seventeen ounces. The right 
cavities were greatly dilated, and the right 
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ventricle hypertrophied. Tlie valves of the right 
side were healthy, but the right auriculo-ventricular 
orifice was narrower than in health, and admitted 
only the two first fingers freely. The left auride 
contained black blood clots, was dilated, and its 
waHs were thickened, measuring in many places 
-^ inch in thickness ; the endocardium lining this 
cavity waa also tliickened. The left ventricle was 
not dilated nor hypertrophied, except as re- 
gards the papillary muscles which were thicker 
than natural, their tendinous chords being sbortr 
ened. The curtains of the mitral valves were 
adherent and formed a funnel-shaped passage 
into the ventricle which ended in a button-hole 
aperture, into which the top of the forefinger 
only could be passed. The sides of the aperture 
were smooth, and its circumference and the walls 
of the funnel, although thickened, were not rigid, 
so that, when the valve fell back under, the pres- 
sure of fluid in the ventricle, its sides flapped 
together, and the passage to the auricles was 
closed, 

The peculiarities o£ the murmur in this case, 
and the special features of the pulse-trace are 
those which I have commonly found present iu 
cases of mitral stenosis, produced by funnel- 
shaped adhesion of the mitral valve. In the 
earlier stages of these cases the pulse, though 
of low tension, is often regular, and the mur- 
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r is frequently very faint. Wlien the mitral 
orifice is leas narrowed, but more roughened, the 
murmur is louder and more prolonged, and the 

^pul8e often regular. In some cases I have noticed 
that, as the degenerative changes in the valve 
curtains advance, a double mitral murmur may 
be detected, indicative of the development of 
secondary mitral inauflBciency. 

The physical signs of mitral stenosis have now 
become so generally well known, and the value 
of the praBSystolic murmur so thoroughly estab- 
lished as the sign of this lesion, that it is un- 
necessary to illustrate this form of heart disease 
■}jj more cases. The corresponding lesion on the 
fright side of the heart is, however, the rarest of 
I all valvular afi'ections, and it has fallen to the 
f lot of few physicians to observe a case. So rare 
lis it that the great master of auscultation, Skoda, 
Y has declared that he would incline to regard a 
n diastolic mui-mur heard over the tricuspid valves 
■ as pericardial, rather than valvular, in its origin. 
I Tricuspid stenosis is, however, met with in the 
I post-mortem room. I have myself seen three 
i specimens of it associated with a similar but more 
I developed condition on the left side of the heart, 
and in one instance a tricuspid murmur was de- 
tected in addition to the mitral murmur. In the 
i following case, which I observed carefully during 
fife, the tricuspid valves were practically alone 
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and gave rise to the phyBical 
which led to the diagnosis of the lesion. 
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Case VII. — Tricuspid obgtrncfive disease (triau- 
pid slerumig) — PrcesysioUc murmur — Exananatitm 
with the. sphygmoffraph — Death — Autopsif. 

T. S., let. 35, striker, came into hospital in the 
latter part of 1868 suffering from great difficulty 
of breathing and palpitation, associated with a 
ooQStant aching pain at the ensiform c»tilage. 
He referred hia illness to an attack of rheumatic 
fever which had occurred six years previously, and 
had disabled him more or leas ever since. For 
months before his admission he had suffered from 
occasional attacks of epistaxis, disturbed sle^, 
breathlessneas on exertion, palpitation, and pain 
at the ensiform cartilage. His face after he wa£ 
admitted was noted to be puffy, and dusky m 
colour; liis lips were slightly blue. The jagular 
veins were distended, and a shght undulatory pnl- 
sation was observed in the right vein, occurring 
prior to the heart's systole. The feet were slightly 
oedematous; the urine was fi-ee from albumen, ajid 
the bowels were regular. On examination the 
lungs were found to be normal on percussion, 
and the breath sounds healthy. The area of car- 
diac dulness was increased laterally, reaching from 
the nipple line to half an inch beyond the right edge 
of the sternum. The apex was felt below ihe sixth 
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rib, but the epigastric pulsation was unusually 
distinct. When the hand was placed across the 
front of the cheat over the heart, a distinct thrill 
was felt, which was most distinct at the ensiform 
cartilage. The thrill appeared to precede the true 
impulse. On auscultation at the base the first 
tiound was clear, and the second sound, though 
less distinct than usual, was free from murmur. 
It was followed, however, by a faintly heard mur- 
mur, which ran up to and ended with the next 
first sound. This miuTnur grew louder as the 
ensiform cartilage was approached, and had its 
point of maximum intensity at the base of the 
ensiform cartilage close to the right edge of the 
sternum. It began softly, but grew louder and 
harsher up to its end, which came abruptly with 
the first sound. It grew fainter as the left apex was 
approached, and at the apex-beat the two normal 
sounds could be lieard nearly free from the mur- 
mur. The murmur was propagated faintly to the 
base of the heart, but was not audible in the axilla 
or at the back of the chest. These particulars 
were made out by repeated examinations, for the 
eifcuatioD of the murmur and its direction of pro- 
pagation were so unusual that they excited much 
interest. The question of its origin was much dis- 
cussed. Was it an aortic regurgitant murmur? 
Was it pericardial ? Was it the pneaystolic mur- 
mur of mitral stenosis propagated unusually? 
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All these suggestions were canvassed, and one 
after another dismissed. The pulae-trace (Fig. 23) 



well- 
otids^^ 
ratafl 



gave no evidence of aortic regurgitation ; and 1 
well-marked dicrotism, indeed, contradicted 
view. Moreover, the murmur was not 
along the great vessels ; on the contrary, a well- 
marked second sound was detected in the carotids^ 
The murmur differed from an aortic murmur i 
in growing louder and harsher towards its i 
and in commencing, not with the second sou: 
but distinctly after it. It was not propagated | 
the direction of a pulmonic regurgitant murmia 
Tlie mitral stenosis hypothesis was contradicted by 
the area over which the murmur was heard, by its 
absence over the mitral valve, by the non-accentu- 
ation of the pulmonic second sound, and by the free- 
dom of the patient from those lung complications 
which would have been the inevitable accompani- 
ment of the dyspnoea, the congested face, the blue 
lips, and the turgid jugulars, if these phenomena 
had depended on disease of the left side of the 
iieart. The cyanosis throughout was remarkably 
out of proportion to the amount of lung trouble. 
A pericardial origin of the murmur was 
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jUdered, but after long consideration was dis- 
fmiased, and the diagnosia of tricuspid stenosis 
was made. For three weeks after his admission 
the man improved, and the physical signs were 
studied from day to day with the result of con- 
firming the opinion as to the origin of the mur- 
mur. At the end of the third week the patient 
caught a severe cold from imprudent exposure in 
leaving his ward, and was laid up with severe 
bronchitic symptoms. After a few days his state 
improved, and feeling better lie got up, contrary 
to orders. An hour or so afterwards he was seized 
'with severe rigors, great dyspncea, intense pain at 
the ensiform cartilage, great hvidity of the surface, 
and sweating. He was freely cupped, and had 
stimulants given internally, but died the next day. 
For some hours before death his radial pulses be- 
came very weak, and the left pulse was the first 
to become imperceptible. 

On post-mortem examination old pleuritic ad- 
liesions were found on both sides, the lungs were 
f'ongested and the tubes were full of frothy mucus. 
The heart was seen to encroach considerably on 
the right side, the right auricle being greatly 
distended. The pericardium was adherent to the 
front of the heart and over the situation of the 
white spot, the adhesion was old, and cartilaginous 
in consistence for a space of about one-third of 
:in inch in diameter. The left cavities contained 
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little blood. The left ventricle was slightly hyper- 
trophied. The right ventricle was full of blood, 
but was not dilated, nor were its walls thickened. 
The right auricle was greatly distended and its 
walls were hypertrophied, the endocardium was 
tough, opaque, aud thick, the walla being in 
many parts one-quarter of an inch in thickoesa. 
The tricuspid valve segments were adherent, and 
formed a round orifice of communication between 
the auricle and ventricle, which admitted tbi' 
forefinger beyond the first joint. The edges of 
the orifice were thick and rough on the auric- 
ular surface and studded with calcareous spote. 
The aortic, pulmonic, and mitral valves were 
healthy. The orifice of the aorta, and the left 
auriculo-ventricular aperture were narrowed, the 
latter only admitting the tips of the two first 
fingers. The Uver was small and granular. The 
spleen was large and congested. The kidnen 
were congested, but in other respects healt) 
The peritoneal cavity contained a little more t 
a quart of serum. 

Hitherto a prsesystolic murmur caused ' 
tricuspid stenosis, has been regarded by : 
writers on heart disease as a theoretic possibi 
The preceding case removes the murmur from 1 
category of possibilities and places it in the class 
of observed facts. Some two years after my 
case had been read and the specimen exhibiti 
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Bm the Birmingham Medical Societies, Dr. Hayden 
published '*' a case in which, among other valvular 
lesions, coustriction and inadequacy of the tri- 
cuspid valves were present, and had produced 
a double tricuspid murmur during life. The case 
is of much interest and worthy of reference, 
although the many murmurs present and the 
complex valvular lesions, diminish its value as 
evidence of the pathognomonic sign of tricuspid 
stenosis. 

Dr. Grairdner has recorded '*' a case in which a 
murmur, beginning after the second sound, con- 
tinuing throughout the pause, and going on up to 
the first sound, at which it stopped abruptly, was 
referred to tricuspid obstruction. The patient 
died in 1872, and the accuracy of the Glasgow 
professor's diagnosis was verified by the dis- 
covery of obstruction at the tricuspid orifice, duo 
not to any valvular flaw, but to " a tumour at- 
tached to the auricle" which " Boated down upon 
the orifice after the manner of a ball valve."""' 
These two cases, in addition to mine, establish, I 
think, the auscultatory phenomena of this form 
of valve lesion. The pulsatile condition of the 
jugular veins, mentioned in my case as occui'- 
ring with the auricular systole, and the general 
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systemic Tenons congestion nnaocompanied by 
physical signs of pulmonary stasis, form special 
features of this form of Talvular defect. The 
condition of the liver, which was found on post- 
mortem examination, shows that the systemic 
venous stasis had existed for some time in mv 
patient. In future, the praesystolic jugular pul- 
sation and the general venous congestion wiU be 
found useful confirmatory evidence of the exist- 
ence of tricuspid stenosis. 



X. 

ON A CASE OF PLEURITIC EFFUSION, IN 
WHICH EMBOLISM FOLLOWED THORA- 
CENTESIS BY ASPIRATION. 



Gentlemen, 

A few days a^o we stood at the 
bedside of a patient in Ward 7, from whom we 
Iia*l removed a large quantity of pleuritic fluid 
by the aspirator. I then called your attention 
t« a remarkable condition wliich had followed 
the operation — viz., gangrene of both lower ex- 
tremities from embolism of the common iliac 
arteries. I also gave you what I considered to 
be the explanation of this rare occurrence. Since 
then the patient has died ; and in this lecture I 
propose to enter more fully into the case, and 
to show you how thoroughly the post-mortem 
examination confirmed my theory of the rare 
phenomena which the case presented. 

The patient, a young man aged twenty-six, a 
draper's assistant, came to Birmingham from 
South Wales to seek relief for great difficulty 
of breathing, from which he had suffered for 
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more than Dine mouths. He stated that he had 
been strong and healthy up to the beginning of 
his present illness, which began as an attack 
of pleurisy of the right side. When I first saw 
him he was well-nourished, but of a pale and 
sallow complexion ; his breath was short, espe- 
cially when he attempted to move about. On 
oxamination, the right side of his chest was 
found to be dull all over from copious effiision, 
which displaced the heart towards the left, and 
pushed the liver downwards. The temperature 
of the body was normal, the pulse 84-, and the 
respirations 24> a minute. As he had already 
been treated actively by diuretics and blisl 
I advised him to enter the hospital for 
direct treatment. He had some objection to 
evacuation of the fluid, and consequently did 
apply for admissiou till some ten days later. 
the interval he had become much worse, the d; 
noea had greatly increased, and he had 
from sharp pain in the right side. 

Wlien admitted (February 10) he was 
able to walk across the ward, and in bed 
could only breathe when propped up in 
sitting posture. In the evening the 
were 28, the pulse-beats 95 a minute, and 
temperature in the axilla 100" F. The 
chest was almost motionless ; tbe inl 
spaces were obliterated ; the percussion-note 
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tabsolutelj dull from base to apex; tbere was no 
yocal fremitus ; and only distant blowing breath- 

unds could bo heard. The right chest measured 
seventeen inches and three-quarters, the left sis- 
teen inches and a half. The left lun^ wag healthy. 
The heart was displaced towards the left, the 
apex beating an inch outside the nipple-hne. The 
beart-sounds were perfectly normal, and the im- 
pulse was natural. The liver was depressed, and 
its edge could be felt fully one inch below the 
costal arch. The tongue was but slightly furred, 
the appetite good, the bowels constipated. The 
urine was clear and contained a slight trace of 
albumen, which had not existed when the patient 
was first seen. 

At the time of his admission he had been taking 
for three days some pills of digitalis, blue pill, and 
squills, which had failed to produce diuresis. As 
the bowels were confined, he was ordered a pur- 
gative, and the pills were discontinued. When T 
flaw him the next day he hatl passed a restless 
night, and was not any better. The temperature 
had fallen to 988°, and the pulse to 88, but the 
respirations were 28 a minute. His face and lips, 
however, looked a little dusky, and his expression 
■was more anxious. As the bowels were being 
freely acted on by the purgative, I deferred the 
ktiioraeentesis, but left discretionary power with 
lUie house-physician to use the aspirator if the 
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symptoms became worse towards night. On 
making bis evening visit, my colleague Dr. 
Rickards (then the house-physician) found the 
man decidedly worse : the dyspnoea had increased, 
the lips and face were more dusky, the respira- 
tions had gone up to 36 a minute, and the pulse 
to 126. Dr. Rickards considered the patient's 
state critical, and very properly determined ta 
evacuate the fluid by the aspirator. By means 
of this instrument, using a No. 2 needle, Mr. B. 
May, the house-surgeon, drew off nearly 130 oz. 
of almost clear and very albuminous fluid of spe- 
cific gravity 1022, As the flmd flowed from the 
chest into the aspirator, the breathing improved, 
and the reUef felt by the patient increased with 
every ounce evacuated. During the operation the 
man had no cough, and experienced no faintness 
nor any discomfort whatever. When the opei-a- 
tion was completed (the whole or nearly the whole 
of the fluid having been di-awn off) the right chest 
had become fairly resonant except at the base, 
the respiratory sounds could be distinctly heard, 
and vocal fremitus felt. The patient expressed 
his sense of relief, and assumed with ease an al- 
most recumbent posture ; be slept quietly through 
the night. 

On my visit the next morning he was able to 
lie down in bed. His face and bps were no longer 
dusky, the breathing was quieter, being only 20 
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Bt minute ; the pulse was 92 and the temperature 
was 99'. There had been neither cough nor 
expectoration. The front part of the right chest 
was resonant, the respiratory sounds were dis- 
tinct, and the movements in breathing evident. 
He complained of feehng low, and also of having 
had some pain across his back, especially on the 
left side. He had passed only three ounces of 
urine since the operation (twelve hours). He 
was ordered three ounces of brandy, and a ijitx- 
ture containing small doses of iodide of potassium. 
During the day the pains in his back troubled him 
a good deal, and he passed very little water — only 
six ounces, which was high-coloured, with a spe- 
cific gravity of 1050, and loaded with urea. On 
the addition of nitric acid to test for albumen, the 
urea formed a solid mass of crystals above thf 
acid. In the evening his pulse was 100, the res- 
pirations 26, and the tempeiature 99-8°. He 
passed a comfortable night, but in the morning 
hia pulse had risen to 120, and the respirations 
to 28 a minute. The temperature was 99"5°. He 
complained of feeling low and weak, and also ol' 
the pain across the back. There was some dul- 
neas at the base of the right lung, but above the 
angle of the scapula the chest was fairly resonant, 
and the respiratory murmur could be distinctly 

Eugh not so clearly as on the left side; 
friction sounds were also heard, mixed 



■iSb 8UB0LISH FOLLOWING ^H 

witli crackling sounds. The left lung was natural. 
The heart-sounds were clear ; the impulse was 
normal both in position and force. There was no 
cough. The urine was still scanty, amounting 
during the twenty-four hours to only eleven 
ounces, loaded with urea, and containing a small 
quantity of albumen, but no sugar. A hot lin- 
seed-meal poultice was applied over the kidneys, 
and gr. v. of pil, scillse co. ordered twice a day. 
Early in the evening the patient shivered slightly, 
his temperature rose to 100'6°, and the pulse 
to 126, while the respirations remained at 28. 
During the night he was seized with a violent 
pain in his right calf, which gradually spread 
^L all over the limb. The pain became less towards 

^B morning, and then he felt that he had no power 

^H in the limb, and that it gradually lost sensation. 

^H In the morning (February 14) I found the limb 

^H of a wax-like pallor, cold, almost motionless, and 

^H at spots insensible to the touch, while at others it 

^H was exquisitely painful on pressure. There was 

^H no pulsation in the dorsal artery of the foot, in 

^H the posterior tibial, popliteal, or femoral arteries. 

^H The limb had evidently lost its blood-supply from 

^H obstruction of the main artery above Poupart's 

^H ligament. The left leg was warm and natural, 

^V and its arteries were easily felt. The respirations 

^1 were 32, the pulse 120, but the temperature hnd 
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larly calm and free from anxiety. The tongue was 
clean, the appetite fairly good. He was ordered 
Bome brandy-and-egg mixture, instead of his 
brandy, and some carbonate of ammonia and 
nitrate of potash were added to his iodide of 
potassium mixture. The limb was enveloped in 
cotton-wool, and artificial warmth was applied. 
During the day he shivered slightly twice, and 
in the evening his temperature had risen to 
100'2°, the pulse to 126 ; the respirations were 
32. He passed a restless night from pain iu the 
left, leg similar to that previously felt in the right. 
In the morning we found the left limb pale, cold, 
and pulseless. The temperature in the axilla was 
rX00'6°, the pulse 120, and the respirations 28. 
'he urine had increased to 19 oz., and the specific 
ravity had fallen to 1032; it still contained albu- 
In other respects there was Uttle change in 
ilie general state of the patient. The right leg 
was much discoloured, and on the morning of the 
16th, when I specially called your attention to 
the case, the right leg was a typical example of 
III dry gangrene, and the left: was following the same 
^Lpourse. The patient was worse, too, in other re- 
HUpects — his temperature was 101'2°, the breathing 
^ was shallow and quick, and he complained of a 
pwu under his left shoulder-blade. On ausculta- 

Ition, a friction sound was heard in that situation, 
Rod dulneas at the left base was discovered. There 
t 




was evidently pleurisy of the left side, in ! 
to his other troubles. During the day he bee 
worse, and in the evening he was' breathing forty 
times a minute, his pulse was 168, and the teiri- 
perature 100"4°. The urine, however, had in- 
creased in quantity to 32 oz., specific gravity 
1026; still containing albumen, but free fron 
sugar. ^M 

After this d&te the daily reports were ^M 
unfavourable. The pulse kept very high, the 
respirations were very frequent, and the tem- 
perature, after falling on one raorning to 99-4', 
rose, and on two evenings reached 1 06*. During 
the last four days of bis life the pulse kept at 126, 
and the respirations varied from 32 to 36. The 
dulness in the left chest increased, and the gan- 
grene of the limbs advanced. The belly became 
tumid and also slightly tender on pressure; the 
skin assumed an icteric tinge. The tongue, how- 
ever, kept moist and fairly clean, and he took his 
food (chicken, milk, and rice) and the brandy-and- 
egg mixture up to the day before his death, when 
he was sick for the first time. After the 22nd 
his stomach refused all food, and ho died quietly 
on February 23. He was conscious to the last; 
he suffered from great dyspncea during the last 
few days of his Ufe, and waa delirious each night. 
The secretion of urine was restored on the 18th, 
and kept up from then till his death, varying from 
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the albumen diaappeared, a 
respects healthy. 

Such were the chief clinical details of the case, 
lefore we proceed to read them by the light of 
he disclosures of the post-mortem examination, 
we may, I think, profitably recall the views ex- 
|H«8sed respecting the production of these remark- 
able phenomena. When the patient was admitted 
I pointed out to you that the history of the case 
and the physical signs were those of a long-stand- 
ing pleuritic effusion, which, judging from the 
man's temperature and general condition was 
probably still serous in its character. The active 
treatment which he had undergone ineffectually, 
told us that removal of the fluid by thoracentesis 
promised the best chance of cure. The ordinary 
treatment had failed to remove the fluid and re- 
store the lung to its functions. The mechanical 
means remained, and the circumstances of the 
case indicated their use. With this view the pa- 
tient was admitted, but the urgency of his symp- 
toms necessitated the operation sooner than I had 
anticipated. It was performed, indeed, not so 
much to cure his pleurisy as to save his life from 
the dyspnoea which threatened it. So far it was 
successful; but when we stood at his bedside on 

r. day after the operation, it was not to con- 
le value of aspiration, but rather to study 
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the embolism which had produced the gangrene of 
the limbs. The day after the operation, the pa- 
tient, who had been saved from imminent death 
by the aspirator, was comparatively comfortable ; 
bnt two points in his case troubled me — the scanty 
secretion of urine and the character of his respira- 
tions. The breathing did not seem so much re- 
lieved as it should have been after the evacuati 
of 80 much fluid. The following day found 1: 
these causes of anxiety still present, and 
a quickened pulse-rate. The scantiness of 1 
urinary secretion and the character of the i 
were very puzzling, and it was only on the third 
morning after the operation, when the embobem 
of the main trunk of ths right lower extreni 
was diagnosed, that the clue to the renal troub) 
was found. Two days later, when we stood to- 
gether round the man's bed, and many of you 
examined the cold, pulseless, discoloured limbs, 
I told you that you were observing phenomeua 
altogether new. We were confronted by the un- 
foreseen. In the patient before us, after the 
evacuation of pleuritic fluid by a most perfect 
and scientific procedure, embolism of both com- 
mon iliac arteries, and of the renal arteries, had 
occurred. On this supposition we could explain 
the scanty urine and the pain in the back, and on 
this supposition alone could we explain the cha- 
racteristic condition of the lower Umbs. The 
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mboluB had stopped high up above Poupart's 
■Hgament on the right side- This we inferred 
from the non-pulsation in the external iliac ar- 
' tery and the absence of any attempt to restore 
the nutrition of the upper part of the limb by 
collateral circulation ; and, if high up, there waa 

Pno spot more likely than the bifurcation of the 
Aommon iHac artery. 

But the questions naturally occurred to you, as 
they had to me— Whence these emboli, and what 

I connexion had the operation of thoracentesis and 
the consequent expansion of the compressed lung 
■with their formation or dislodgment? The pos- 
Bible answers to these questions we discussed 
together. The emboli must have been derived 
from some spot between their sites of impaction 
and the radicles of the pulmonary veins. No clot 
formed in one of the systemic veins could have 
L^mn the gauntlet of the puhnouary capillaries and 
Iproduced all these phenomena. The great vessels 
1-coming from the heart presented no condition to 
I account for the formation of a thrombus. The 
L heart-sounds were from the first perfectly healthy, 
Fiand therefore we could hardly assume that any 
rfibrinous vegetations had been detached from the 
I aortic or mitral valves. Failing these, I next 
I thought of the left auricle as the possible manu- 
lifiwjtory of the original thrombus. It occurred to 
Bie that the heart, displaced by the effusion, might 
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have been so pressed upon that in some corner of 
tlio left auricle near the entrance of the pulmonary 
veins of the compressed lung, coagulation might 
have taken place. The clot so formed would have 
been detached when the heart resumed its natural 
position and the circulation through the right lung 
was restored, and once detached would have pro- 
vided emboli to account for the phenomena of our 
case. This notion I mentioned to yon, but I dis- 
missed it as unsatisfactory on account of the slight 
amount of cardiac displacement, the absence of 
any cardiac distress after the operation such as a 
large auricular thrombus becoming loose would 
have occasioned, and lastly on account of the in- 
tervals which separated the appearance of the 
embolic phenomena. 

The heart and its valves and the great arteries 
offering us no source for these clots, whence then 
did they come ? One possible origin yet remained 
— the pulmonary veins. Coagulation in the veins 
oC the affected lung seemed to be the most likely 
source of the emboli. 

The compression of a lung by pleuritic effusioB 
offers conditions favourable to the coagulation of 
blood in the branches of the pulmonary veins. It 
is quite conceivable that a lung not completely 
compressed might have some of its veins full of 
stagnant blood — stagnant because the pressure 
fi'om the pulmonary arteries no longer aided its 



THO&AOINTBSIS B¥ i 



343 



^fcropulsion into the left auricle. In the case be- 
^■'fi>re us the partial and long-continued compres- 
^psion of the lung, before the supervention of the 
™ urgent symptoms which forced the man into the 
hospital, offered conditions most favourable to 
Buch thrombosis. At least, so it appeared to me, 

tand therefore concluded that the emboh were 
most probably formed in the pulmonary veins of 
the right lung. 

When the pleuritic fluid was drawn off and the 
lung expanded, the blood once again found its way 

»from the right heart along the pulmonaiy arteries ; 
tinder this blood-pressure, the coagula in the cor- 
responding veins were gradually detached and 
Bwept into the left auricle, whence the blood- 
current carried them on their fatal course to the 
renal and Uiac arteries. The pulmonary veins in 
which the smallest clots existed no doubt first 

» became pervious, while the larger and more ex- 
tensive clots became detached later; hence the 
iutei'vals which separated the impaction of the 
emboli. Such was the explanation, founded on 
the clinical features of the case. This theory 
^haeemed the only one which adequately answered 
^pthe questions as to the source of the clots and the 
relation of their impaction to the removal of the 
fluid from the pleura. Let us now turn to the 
_ post-mortem facts, and see how they supported 
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The autopsy was made aeventeen hours after 
death by Dr. Carter, the resident Pathologist.. 
The rigor mortis waa well marked; the lower 
extremities were black, dry, and gangrenous 
as far as the knees, but less discoloured above. 
There were traces of blebs having formed on the 
left thigh. The brain and its membranes were 
normal in every respect; there waa no atheroi 
nor plugging of the arteries at the base of 
brain. The right pleura contained some five or 
six ounces of fluid, turbid, but not purulent. 
Both the parietal and visceral surfaces of the 
pleura were covered with a thick irregular layer 
of yellowish lymph. This layer waa thickest at 
the anterior borders of the lung, and was cheesy 
in spots. The right lung was covered by this 
thickened pleura, and appeared not to perfectly 
fill the chest at the lower part: it weighed 
eighteen ounces, was tough, congested, but cre- 
pitant, and no part sank in water. The left 
pleura w^ firmly adherent at the apex. There 
were some more recent adhesions at the base, 
and in the cavity there was about a pint of 
turbid serous fluid. The pleura waa coveroi 
with a uniform layer of recent lymph, which 
was easily stripped off", disclosing the surface 
studded with miliary tubercles, especially numer- 
ous on the opposed aspects of the upper and 
lower lobes. The left lung weighed also eight,een 
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I ounces, was less tough than the right, of a red- 
dish colour, and congested throughout. The 
bronchial mucous membrane was congested and 
covered with a thick layer of mucus. There 
were no miliary tubercles in either lung. 

There wag a slight excess of fluid in the peri- 
cardium. The heart, weighed eleven ounces, was 
normal in shape and size, and its valves, orifices, 
and substance were perfectly healthy. Both sides 
were nearly empty. The right ventricle con- 
tained a small recent clot. The left ventricle 
contained three branched clots, which divided 
dichotomously, and were apparently casts of some 
bloodvessels. These clots were loose and unat- 
tached in the ventricle; and on opening the 
auricle a similar firm, branched, pale-coloured 
clot was seen protruding from one of the pul- 
monary veins of the right lung. The inner coat 
of the aorta showed spots of slight fatty change. 
The descending thoracic and abdominal portions 
of the aorta were healthy. The common iliac 
artery on each side was filled by a firm clot; 
the corresponding veins were quite patent. The 
embolus on the right side was composed of two 
parts — the one softer and redder, the other paler 
and more dense. The pale, tough portion had 
formed the original embolus, and was caught on 
the spur at the angle of the division of the 
common iliac artery, and projected into both 
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branches, but more especially into the external 
iliac. On this origiDal embolas the renminder of 
the clot had been formed by coagulation. In the 
left iliac artery the whole of the clots were softer 
and redder than on the right side. It was, how- 
ever, composed of two portions as on the right 
Bide: the original embolus, thoiigh smaller, having 
the same characters as that in the opposite artery. 
The clots extended upwards on both sides to 
within about a quarter of an inch of the bifur- 
cation of the aorta, and downwards into both 
internal and external iliac arteries. 

The peritoneum was covered with scattered 
miliary tubercles, similar to those on the pleura. 
Some in the mesentery were as large as pepper- 
corns, each surrounded by an areola of conges- 
tion, and themselves blackish and pigmented. 
The smaller tubercles were almost invariably 
connected with the peritoneal bloodvessels. The 
intestines on their outer surface were blackish 
in colour, had lost the healthy peritoneal smooth- 
ness, and were congested. There was no excess of 
fluid in the peritoneum; and except the generally 
increased vascularity, and the miliary tubercles, 
no sign of inflammatory change. The stomadi 
and intestines were healthy. The liver weighed 
sixty-one ounces, was unaltered in size and shape, 
but. presented on aectiou a greenish hue. The 
gall-bladder was full. The spleen contained a 
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Mmorrhagic infarction as large as a srauU pear, 
wedge-shaped, with the base directed outwards, 
and with a hard-defined margin. The infarction 
was in part yellowish in colour, and generally of 
a lighter shade than the surrounding parenchyma. 
The kidneys were both enlarged ; the left weighed 
me ounces and the right seven and a half. On 
) left were seen several yellowish-red roundish 
elevations, i-anging in size from a pin's head to 
a small nut. On section, these were found to 
be the bases of conical bjemorrhagic infarctions 
embolism of the branches of the renal 
(Ttery, and were surrounded by a dark areola 
r congestion. The right kidney presented only 
similar hagmorrhagic spots, but was con- 
gested. In other respects, the structure was 
ilthy in both kidneys. The retro-peritoneal 
Hands were unusually large, red, and vascular. 

Such is a condensed account of the rich patho- 

bgical study which the post-mortem examination 

in this case afforded. You have already seen all 

the morbid parts, and had a full description of 

I them from the Pathologist. I need not speak of 

lem further ; but would call your attention to 

me few points of clinical interest, such as the 

seats of the several emboli, tlie occurrence of 

the miliary tuberculosis, the discoloration of the 

™ #kin observed during life, and the pigmentation 

^■^ several parts found after death. 
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The theory of embolism by which the chief 
phenomena of the case were explained found a 
most complete verification in the post-mortem 
facts. Not only were the emboli found as was 
anticipated, but their origin in thrombosis of the 
pulmonary veins of the compressed lung was 
most completely established. The presence of the 
branched clots in the left ventricle, and the lucky 
.discovery of an old tough clot similar to the ob- 
structing emboli in the iliac arteries, protruding 
from the pulmonary vein, conclusively demon- 
strated the truth of the theory. The embolic 
process was beautifully illustrated by the several 
specimens which you have examined from this 
case. The haemorrhagic infarctions of the spleen 
and kidneys, and the necrosis of the tissues of 
the lower limbs, form together an unusually com- 
plete picture of the results of this process. When 
emboli enter the circulation from the left heart, 
they have certain preferences in the course they 
follow. Whirled along by the blood-current, the 
little clots commonly pass by both the innomi- 
nate and other branches of the arch of the aorta, 
to seek their resting-place in the splenic artery, 
which is the most frequent seat of impaction. 
Next, the renal arteries are most frequently ob* 
structed, and then come the iliacs, especially 
the left. This order of preference was followed 
in the case we are considering, as far as 
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tbe splenic and renal arteries were concerned. 
The hsBmorrhagic infarction in the spleen pre- 
sented, in its alterations of colour and consist- 
ence, evidence of a somewhat longer existence 
than those in the kidneys; and we are justified 
in sajring that the splenic artery received the 
first embolic plug from the pulmonary veins of 
the right side. The renal arteries had not long 
to wait, and, as we know from the symptoms 
connected with the kidneys, the blocking of the 
renal arteries took place — partly at least — in the 
twelve hours immediately following the thora- 
centesis. Some forty-eight hours later the right 
common ihac received its obstructing clot, and 
the left iUac, which is more usually obstructed 
than the rigbt, had twenty-four hours longer 
respite. Some of the infarctions in the kidney 
■ occurred no doubt later still, although I think, 
from their appearance and from the restoration 
of tbe urinary secretion, that none were formed 
for six days before death. 

The occurrence of embolism of the renal artery 
was once diagnosed by the clinical sagacity of 
Traube, in a case of ulcerative endocarditis, in 
which albuminuria and hematuria supervened. 
In the present case, the renal pain and the ex- 
cessively small urinary secretion first attracted 
our attention; and when the obstruction of the 
right iliac occurred, the key to the explanation 



of these phenomeoa w:as gn^en. The existence of 
a trace of auKmieii in the orizie of our patient be- 
fore the thoraooire^is* and the absence of hasma- 
toria throaghom, made the diagnosis lees clear. 
In this case the renal emboiism was associated 
with pain in the back, and a verr scanty secre- 
tion of higfa-colomned, dense urine, wiiich owed 
its density to the large qnantitr of nrea it con- 
tained. There was also an increase in the qoantity 
of albumen, but there was no hematuria percep- 
tible to the naked ere, and no record was made 
by the House-physician of the presence of any 
blood-ceUs when he examined the urine micro- 
scopicaUy. 

Before passing away from this part of the case, 
I must refer to a question that naturally suggests 
itself as to the causes which produced the throm- 
bosis in the right pulmonary veins. It is certain 
that this coagulation does not happen frequently, 
and I can offer no explanation of its occurrence 
in this case beyond the condition of the lung. 
From the history of the patient, it seems to me 
that the lung had partly expanded after its first 
compression, and had been compressed again by 
an increase in the amount of effusion prior to 
the patient's admission to the hospitaL In these 
conditions of long-continued partial compression, 
it is possible, I think, that coagulation may have 
been favoured in some branches of the pulmonary 
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ins, which, receiving no blood from the cor- 
' responding pulmonary arteries, may have yet 
been tilled by a reflux from the larger pulmon- 
ary veins. That such thrombosis, however it 
was produced, is very rare, is proved by the 
infrequency of such accidents after thoraceotesis 
as those described in this case. Rare as it un- 
doubtedly is, there are conditions yet to be dis- 
covered which account for its occurrence. This 
case has taught us the fact; others must de- 
monstrate the conditions of its production. 

Let us now pass on to consider the miliary 
tabercle. " Pleurisy is a disease full of sur- 
prises," and there was yet another surprise for 
us in the discovery of the tuberculosis after death. 
The man's temperature when he was admitted, 
^nnd for some days after the use of the aspirator, 
^Badicated no mischief of this kind. The tubercle 
^bould hardly have been latent, but was most pro- 
^Bably developed after the operation by the absorp- 
"iion of the cheesy matter from the right pleura, or 
possibly by the absorption of septic matter from 
the lower limbs. The condition of the patient 
ffhen the embolism of his common iliacs occurred 
■ hopeless, and the production of blood- 
loiaoning by absorption of septic matter from 
3 lower hmbs so possible, that the pleurisy was 
efeiTed to this source. It proved, however, to 
3 tubercular, and the cheesy degeneration of the 
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old false membrane on the right pleura, which was 
not itself tubercular, was no doubt the source of 
the infecting matter. The absorption was favoured 
by the expansion of the lung and the restoration 
of the cii'culation through it. 

The eruption of tubercles on the peritonei 
was a still later event. The tubercles bore i 
mistakable evidence in themselves of the date of 
their development. Wherever we examined these 
little bodies on the omentum, on the intestin 
or on the mesentery, they were abundantly ] 
mented. This pigment, which was so freely < 
posited in parts of the peritoneum as to give it 
a dusky hue, was no doubt derived from the 
destruction of the large mass of blood in 
lower Hmba, and the consequent setting free ^ 
the colouring matter of the red corpuscles, 
several specimens of blood-clot taken from the 
heart and great vessels the microscope detected 
immerous irregularly-shaped gi'anules of pigment. 
To this loading of the blood with pigment we 
may refer the discolouration of the skin, which 
was similar to the icteric tinge observed in pyae- 
mia and other analogous conditions. The liver, 
too, in its darkish-green colour and generally 
pigmented condition, testified to the amount of 
blood-pigment which it was called upon to trans- 
form. Wherever the red blood-cells have their 
birtli-place, there is no doubt that in the Uver 
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they have a burial-place, and that in this organ 
their pigment is transformed and applied to other 
uses. In the spleen the pigmented condition was 
also very marked. 

Lastly, I would say a word or two on the 
treatment in this man's case. We have one regret 
— that the evacuation of the fluid was not at- 
tempted earlier. Months before he came under 
our care it might have been performed, most 
probably with success. When the aspirator was 
used, it was to avert imminent death. So far the 
paracentesis was successful. The patient was 
saved ; nay, more, for two days he enjoyed more 
comfort than he had done for weeks, and he Uved 
many days longer than he could have done without 
the operation. The morbid phenomena which fol- 
lowed had, as far as we can see, no necessary 
connexion' with the time or mode of the evacua- 
tion of the fluid. The clots in the pulmonary 
veins had certainly existed for some time; and 
whenever and however the circulation in the lung 
was restored, thefie clots would have found their 
way into the aortic system. The withdrawal of 
so large a quantity of fluid by the aspirator, at 
one operation, could have had no influence on the 
after-progress of this case. The man felt so much 
relief from every ounce withdrawn, and was so 
free from all the bad symptoms which are laid 
down as following the evacuation of too large a 

z 
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quantity of fluid, that the operation was com- 
pleted. In another case I should certainly not 
evacuate the whole contents of the chest; it has, 
indeed, never been my practice to do so. Still, 
I cannot refer the morbid sequence in this case 
to the mode of operating : the evacuation of a 
smaller quantity would, I believe, have been fol- 
lowed by the same occurrences. It is these occur- 
rences which I wish to impress on you. It is 
always an unpleasant task to point out a new 
source of danger following a common and im- 
portant operation, but it is nevertheless a duty. 
In calling your attention to this case, I have 
warned you of the possibility of a like occurrence 
in the future, and I trust I have prepared you, 
whenever you meet a similar case, to study it 
with profit to yourselves and advantage to our 
art. 
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NOTE ON THE PATHOLOGY OP DUCHENNE'S 

PAEALYSIS. 



SoMB few weeks after the sheets containing the lecture 
on Duchenne's paralysis had been printed^ an important 
addition to the pathology of the disease was made known 
in a paper read at the Royal Medico-chirurgical Society 
(May 26th, 1874), by Drs. Lockhart Clarke and Gowers. 
This paper contained an account of the post-mortem ex- 
amination in an advanced case of the disease, and of the 
microscopical appearances discovered by Dr. Lockhart 
Clarke in the spinal cord. The latter were described in 
the published abstract of the paper as follows : " The 
brain and medulla oblongata and meninges of cord were 
healthy ; the spinal cord itself presented various changes 
throughout the cervical, dorsal, and lumbar regions. The 
most important was disintegration of the grey substance 
of the anterior, lower, and central portions of each lateral 
half. In some places this had occurred chiefly around 
the vessels, but in others it involved extensive areas, 
especially in the cervical enlargement, the upper part of 
the himbar enlargement, and the conus meduUaris. About 
the level of the last dorsal nerves it had amounted 
to almost total destruction of the grey matter on each 
side between the posterior vesicular columns and the 
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intermedio-Iateral tract. Other changes were disintegra- 
tion of nerve-roots, commencing sclerosis of the lateral 
and posterior colamns, destruction of the white commissure 
in various places, dilatation of vessels, and extravasations/^ 
This description, taken together with the statement made 
by Dr. Lockhart Clarke at the meeting, that he had some 
four years ago satisfied himself of the existence of granular 
degeneration of the cord in another case, gives a new 
intewst to the observations of Barth and Kesteven, who 
had previously described less decided changes in the 
nervous centres. Hitherto the pathology of Duchenne's 
(pseudo-hypertrophic) paralysis has rested on the nega- 
tive results of post-mortem examinations: the positive 
facts now announced on the authority of so eminent an 
observer as Dr. Clarke, render it highly probable that the 
origin of the disease must after all be sought in the spinal 
cord. 



INDEX. 



A 

PAOB 

Abnormal glyoogenesis (set) 
glycogenesis) 

Absorption in small intestines, 
increased by ether ... 79 

Absorption of fat 79 

Accident as a cause of heart 
disease 112— li2 

Aconite in heart disease . . 99 

Acute rheumatism (see rheu- 
matism) 

Acute tuberculosis . . 346, 851 

Albumen, excessive assimila- 
tion of in relation to inflam- 
mation of certain tissues 69 

Albominiiria, prognostic value 
of in valvular diseases of the 
heart 103 

Albuminuria, associated with 
diabetes, case of ... . 226 

Alkalies in diabetes (see pot- 
ash) 

Alkalies in ulcer of the sto- 
mach 32 

Amy], nitrite of, in heart 
disease 99 

Aneurism of left subclavian, 
case of 292 

Aneurism, modifications of 
pulse-trace in . . . 276—808 

Aneurism, trace collected on . 295 

Aorta dilated, effects on pulse- 
trace 276 

Aortic insufficiency, effects of 
on circulation . . 96, 186—188 
mechaniBm of compensa- 
tion in 97, 137 

failure of oompousation 

in 137 

the effects of digitalis in 

97,98 



PACK 

over-compensation in . . 98 
impletion of coronary ar- 
teries in 138 

Aortic valve disease . . 267, 292 
cardiograph ic signs of . 280, 

306, 318 
Aortic obstruction, mechanism 
of compensation .... 107 

digitalis in 107 

Aortic valves, rupture of from 

accident 112 — 11-2 

ca«es of . . . 112, 121, 129 
character of systolic mur- 
mur in 120 

diastolic murmur conduc- 
ted to left apex, its sig- 

nificnnco 121 

prognostic value of . .140 
mode in which acciden- 
tal rupture of valve 

occars 128 

symptoms following rup- 
ture 129, 136 

short duration of life after 

accident 139 

influence of seat of rup- 
ture 140 

Aperient.'^ in ulcer of tlie 

stomach 88 

Arsenic in diabetes . . 208, 262 
Aspirator, use of in thoracen- 
tesis 334 

Azoturia, relation to diabetes 256 

13 
Bernard, Claude, on pancre- 
atic secretion, experiments 
on physiological action of 

ether 75-80 

on glycogenic function of 
the liver 209 



H ^^^^1 


^H on liver mgar . lOH.'luS 


■m 


^^K BUmutli ID ulcer of tliu no- 


Dial>etiw mellilDS, obMvra- '^^M 


^H mwh . . SI 


tioue un nnd its treM- ^H 


^^1 Slutere in aloer ol Uie >to- 


ment 1B*-SM 


^M mach ....... Sa 


three forms of .... 200 


^B Bone dioeaae. nnunuag, Talao 


Diabetes from defective glyco- 


^H orclberio SB 


crypsis 1«I6. «l» 




from eioeasiveglycopene- ^^ 


^H bi'f^a 205 


«ia m.ifij 






^M 


iOi-vmM 






^H Ckfleinc in heart diaense . . 99 


Bis 1»8. 24S 


^B CitnUuii OD Iwlio add in diu- 


oases iliiiatrative . 309-254 


^M botoi SD7 


t«mpon>WrB in . . 2S5-*e6 




eaoosBivo excretion of nrea 


^^H CardiogTHph, ourinHj besrt- 


in t»a.8««<'BB 


^H trtMiti £77 






tm«in »1-X|H 


^H adherent pericardinm . . !8b 






s« 


^H Diitnl stenoais . . . . 316 


Diutfllie aortio mnmnr, boo JH 






^H ChlnratenrpotuahiD cTnnCwia 41 


<ral murmur iflH 






^H of. in phUiiiU 71 


Dicroiinn .... 270, 239. 3M^^ 


^H fsDlt; methods of admin- 


Digitalis in heart diswse 93-111 


^H iatration TS 




^^B value uf other in prmnot- 


oo 93 


^M ing digestion of . 80, 87 




^H Cod-liver oil ethDnsad. for- 


in aortic insafficiency SI— MjH 


^1 mala for gS 




^H Codsia, value of in diabetes 




^M 20S, ai7, S33 


mitral stenosis, dtgititlil f^H 






^m in aortio inaufficienc; . 97. 137 


mitral inauffloiency. d^ ^^H 


^H in BOrtio abatmction . . 107 






slow pulse, effects of digi- .^^| 


^H in mitrnl alei.oaia ... 100 




^H Coronaiy arteries, implation of 


digitalis in coniplpx vnl- 




volar lesions, mles for 


^H Oonnter-iiritation in nicer of 


giving 109 


^M the stomach 3S 


effects of on urine . . .110 


^H Cyanosis from patent foramen 


continned good oOaDta. 


^H ovale 3&— eS 




^1 causM if cyanosis. .46—48 


coDtro — indirated by fatty 


^^M teinpi?ratnni of sm-rnce 


degeneration of lieftrt . 106 


^B in 40, 49 


Diurotio aotioti of di{{itttli8 


^m murmur with the first 


109 


^H Bonnd of heart in Bl— 64, 64 


Duchenne's paralysis (paouilo. 


^^H nervona system iu . . && — GT 


hypertrophiopatalyai*)15»— 193 


^H tnwtmentnr. . . . 68— BS 


cases of ... . 159-174 


^^P peroiide of hydroRen in . (10 


case in hist stage of . .186 


^^B recovnrir froni .... 03 


gait paciiliarin IB9— 109,17S 



359 



I 



throe aiagi-a of . . . .173 

BTT.Jl,lOmB. . . 173 — 176 

mioroaoopic appesrsnoe of 

muioln ID . . . 178—179 
method of prooaring mus- 
cle for eiaminatioii. . 17S 
nature of ■noiuiiiliu' hyper' 

trophj 179 

diSbrenlmt diai^osU of ISO 
■tate of iDlel1i|{eDce iu ■ 181 
mottled discoloration of 

limtM 1SS 

temperaCurc of limbti IS!. 101 
heraditaiy ctiorBoler of , 184 
pathology of ( appendix) 85 S— 9 

pn^noaia 185 

trootmnnt of 1S& 

electridtj' in . . , 186, IB! 
Dyipepeia of phlhiaiB. Hut- 

ehiuKm on 71 

Bennolt on 71 

frequency of m oonBump- 
tivepBtienu .... TO 
Dyipoceo peculiar in diabetes 23S 



KJeotrioitj in treatment of 
DnoheDDe'fl paralyftis . 185, IBS 

BleDtni-niDSCnlitr oontmctility 
in Doohenne'B paitilysia 1B1, IBS 

iiiuboliam following thorocen- 
teaia by aspiration in a cnao 
□rpleuritiu effusion . 331, 3fi4 

oaniing gangrene 33Q, 340 
of aplenio artery . . .349 
of renal arterioK .... 319 
Emboli, their mnal sitei of 

impaction in great veueli S4S 
Ergot, liquid extract in dia- 
betes 203 

Ether, MttioDOfiudiabetei . 303 
Ether, on tlio dbo of in treat- 
ment of plithisis . . . fl7—SlI 
Kther, physiological action of 
Cloode Bernard's eiperj- 

influencD on pancrcatio 

seorBlion .... 75—79 
tberapeatioal application 

of . . m 

EUier. mode of admiiiiBtrn- 



Ethorised ODd-liTor oil ... BS 

Etiitn- in dyxpepsia oflkt . SO, BS 
reanltsof use of in phthisis 

88—88 

Ethereal (olation of peroxide 
of hydrogen in diabetes . . SOS 

SioeaaiTS glyoogenous (see 
gljDogeneais) 

Exertion. eSoctM of on dia- 
betes sse 

F 

Faradiiatioo in Darhenne'g 

paralyaU .... 185, t<J! 
Fat, Dial -ana imilutiuQ of ii> 

phthisis 70, 71 

digestion of by pancreatic 

ioiee 73, 78 

Fat, abBOrptiiin of, inoreaaud 

by ether 78 

Foromon ovale, patent and 
cyanosia (see cyanogis) . 3G — 00 
mnnnur prodaced by 61, 64 
MarkhoDi'sOHaeof. . . 52 



Gait peculiar in Dncbemie's 

paralysis . . . 169—189, 17 
Gallio acid in bsmatemesis . 8 
Galvanism of sytnpathetia in 

diabetes Si 

Gaugrune fhjm enibolisni of 
cumiDOn illoo arteries 388, 3'! 
pain and otbtir symptoms 

in 83 

Gastria uloer (si^e atomaob nl- 

ot-rCNt) 
Glycerine in diabetaa . . SOT. ^1 
Glyoocrypsis, defbotiTe, div 

bcteafrom 19 

efTectaofdiet im. . IBft, 211 
BUteofnotntionin . . IB 
caacs of .... SOB— SI 

trpotmont of 81 

opinm in 81 

stiinulaiits 21 

poroiido of hydrogen . . SI 
GlToogeneais, exaesalre, din- 

ixitea ftmn IBS, IB 

oSccts of diet on . . lUB, 31 
atate of natrition in . .21 
cnseaof .... 916— S4 



360 



INDEX. 



PAOB 

iron in 217, 234 

ergot in 204, 220 

potash salts in ... . 222 
peroxide of hydrogen in . 220 
lactic acid in . . . 230, 241 
bromide of potassium in . 234 

codeia in 238 

opium in 223 

Glycogenosis, abnormal, dia- 
betes from .... 198—200 
state of nutrition in 198, 242 
cases of .... 242—254 
eflfects of diet on . . . 198 
Cantani's views .... 198 
lactic acid in . . . 249,252 

glycerine in 243 

peroxide of hydrogen in . 245 
bromide of potassium with 

iron in 247 

skim milk . . 247, 249—253 

opium 252 

arsenic 252 

valerian * . 252 

Gout, connection of with dia- 
betes 195 

Grief as an antecedent of dia- 
betes, frequency of . . .235 

H 

Hsematemesis in ulcer of the 
stomach, remedies for . . 30 

Hemorrhagic infarction (see 
infarction) 

Heart valves, defects in : how 
compensated for .... 95 

Heart disease, digitalis in 92 — 111 

Heart and great vessels, use 
of the sphygmograph and 
cardiograph in the study 
of diseases of the . 267—330 

Heart-traces obtained by car- 
diograph (see cardiograph) 

Heart's impulse, trace of (see 
cardiograph) 

Heart muscle, degeneration of 
in aortic insufficiency . .138 
nutrition of, improved by 
digitalis 110 

Heart, second sound of, absent 
at apex in adherent pericar- 
dium 288 

Hereditary character of Du- 
chenne'8 paralysis . , . .184 



PAGK 

Hydrocyanic acid in heart 

disease 99 

in ulcer of the stomach . 32 

Hypodermic, injection of mor- 
phia in ulcer of the stomach 21 

Hypotheses, value of rightly 
used 194 



Hiac arteries common, embol- 
ism of, causing gangrene of 
lower limbs .... 336, 340 

Infarction, hemorrhagic, of 
kidneys and of spleen . .347 

Injections, nutritive (see ene- 
mata) 

Injury a cause of diabetes . . 255 

Ixisufficiency of aortic valves 
(see aortic insufficiency) 

Insufficiency of mitral vsJves 
(see mitral insufficiency) 

Intellect, state of, in Du- 
chenne's paraJjrsis . . .181 

Iron, perchloride tincture of, 
in diabetes . 205, 217, 234, 247 



Joints : inflammation of, follow- 
ing use of lactic acid . 144, 151 



Kidneys, hsamorrhagic infarc- 
tion of . . .* 847 

Kidney arteries, embolism 

diagncMsis of 349 



Lactic acid, the poison of 
acnte rheumatism . . . .143 
acute rheumatism follow- 
ing use of, in two cases 

144—151 
lactic acid, how developed 

in the body in health . 154 
a variety of in urine in 

arrested oxidation . .155 
action of lactic acid iu 
producing perspiration 

154, 206, 232, 239 
lactic acid in diabetes, 
effects of 206 




MUid with . ili. i3U, 
i3l. £34, i»8. 249. 2fiO 
of, wilb opiam 
1 tuBTOKtemesU .... 30 
I lArer, grest vaBonlarity of in 
diabelos from eioeuive gtj- 

oogenesis 216 

Liver, glycogeaic fonction of 

leg, 200 

Liver auftar, Bernard on 196, lUS 

ConHmi on 198 



I 



■e, oiagger- 
ated in Bvcond sta^ of 
Dachenae's pikralysiH , . 1 

flares H 

Lost in laat Mage . . . 1 



Val-MBimilatiOD of fat in 
pbthiiia TO 

MicroacopiL' nppoaranceB of 
liTpertraphied mosclefl in 
Duchennv'a pamlysis 170—179 

Milk, skim, rnlae of in dia- 
belcfl 807, 252 

UilisTf talierunloBia . . 346, 3&1 

Ititni »U-notiM. effeota on rir- 

CDlation 100 

meobonini) of oompenBO- 



, 100 

duration of 101 

vatae of digitalis in 101—104 
tbreo olnswa of uadea of 102 
murmur pmoayBtolio in, 

variability of . . . .818 
pnlaein .... 103,821 
hcart-trocH in .... 31S 
Mitral imufflcienoy, eOecta on 

circolatioa 104 

mechanigTii of compen- 



Talne of dlgitalig in 

hcupt-traoa in . . 301 

Morphia h]rpodurDUD,inj[]Ctii: 

of in nicer of the Btomooh 

HuBCDlar hypcrtrophj in Di 

ohenDe'apanLljBia.itaDBta^ 

17t 

MuBoteB first to incrense : 

DncbenDQ'a poj-aljsia 
Uarmnr, diaatulio oortio. ho 
diffunint from diuUiUo di 



Nareotism 56 

Nerrous ayBtom in oaaaa of 

cyanosi* 66—67 

NerroDS ajatem in DnchenDe'a 

parolfsiB 181 

Sune, ajmpathctic actiou of 

digitalis through .... 04 

nppeoniDoea oauavd by. ap- 
proached in n cage of dis- 

lietes mellitUB £16 

Nntrition inoreaBod in din- 



Obaerrationa on diubctea mel- 
litDBiuditatrBatBieDt, 194—366 

Oil, cod-liTcr, in phthisia: 
faulty BdminiatTation of (see 



Oliva oil ai 






311 



Opium in the tPoatment r 
ulcer of the atomiLch . . 31 
its value io diabetes , . 2(iB 
losaenB urra in . . £05, 224 
Ovale, pat«nt Foramen, cyan- 

osia from 36—66 

Ovule, foramen, patent, me- 

Over-prudnotion of dogor, dia- 
b«t««Fram .... 193.216 

Oxidising ^enls in the treat- 
ment of oyanosia . . . . AO 



Pain in nloer of the Btoiuach . 3 
FanoreaB. ita accreliou, Bvr- 
nard'a vieWB on .... 74 
inSaoaos of other in in- 

oreaaing aecretion of 76— 70 
its poasible influence in 
Botae casQB of diabetes 203 
Famljsifl. Daohenne's. or 
pacudo - hvpcrtrophia (see 
Dnohenne) .... 168—103 
Paraljsiii*. general, in lost 
atage of Docbenne'a para- 
lyala 174 



362 



INDEX. 



PAOB 

Partial rest in the treatment 
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Phthisis, ood-liver oil in . 71 — 74 
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Pulse, slow, case of ... . 108 
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